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Evaluation of the Program for Supporting
Food and Agriculture Production using Policy Costing Simulation

Manlaibaatar Zagdbazar'”, Gansuld Daashinkhuu?, Khashchuluun Chuluundorj?,
Nomun Enkhbold'?

Abstract

Although the Government of Mongolia implements numerous policies and initiatives,
comprehensive methodologies and full assessments of their medium- to long-term implications
for the state budget and the economy are not always publicly available. Building on a semi-
structural GAP model, this study applies a policy costing methodology to estimate the
budgetary and economic effects of the government-implemented subsidized loan program in
2023 to support the production of food and agricultural products. The Mongolia Macro-Fiscal
Model by NRGI (2017), extended and updated with data through the third quarter of 2023, was
used to simulate the program as an exogenous shock and to compare the resulting paths with a
baseline projection. The exercise is an ex-ante policy-costing simulation rather than an
empirically identified impact evaluation; the reported magnitudes are therefore model-implied
effects that hold under the stated assumptions. The results indicate that, compared to the
baseline projections, the program is expected to have a tangible positive effect on the economy
in the medium term. Relative to the baseline projections, the simulations suggest that the
program is associated with a positive contribution to economic activity over the medium term.
By applying a policy-costing approach to a government program in Mongolia, this study
represents an initial attempt that may serve as a useful starting point for similar analyses.
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1 Introduction

Policies and measures implemented by governments can have both intended and unintended
effects on the state budget and, more broadly, on the macroeconomy. Therefore, it is essential
to assess the economic impact of any policy or intervention that may have significant effects
prior to its implementation. One key approach used for this purpose is policy costing. Policy
costing is the process of estimating the financial and economic impacts of specific government
policies, programs, or initiatives. More specifically, it involves calculating the medium-term
fiscal costs (following international practice, for example, up to 5 years in the UK) of a given
policy measure and analyzing the resulting fiscal burden by comparing economic conditions
before and after its implementation.

The application of policy costing enables policymakers to systematically and transparently
assess the fiscal implications of various measures, including taxes, fees, social welfare
programs, subsidies, transfers, expenditure policies, and other interventions. It provides a
standardized framework for clearly and concisely expressing the resulting fiscal burden, tax
pressure, and public expenditure impacts. This, in turn, facilitates informed debate, comparison
of policy alternatives, and evidence-based policy planning.

At present, policy costing methodologies and systems are widely regarded as international best
practice for fiscal analysis and policy evaluation. In recent years, significant efforts have been
made globally to institutionalize and formalize this process. According to the International
Monetary Fund (2021), 51 countries currently have independent institutions that estimate and
monitor fiscal costs using similar methodologies®.

Moreover, many countries have established independent institutions under their parliaments or
governments to conduct fiscal analysis and support decision-making. According to the OECD
(2021), 32 out of 36 member countries have some form of independent fiscal institution.
Notable examples include the United Kingdom and Canada. In the United Kingdom, policy
costing and evaluation are conducted primarily through institutions such as the Treasury and
the Office for Budget Responsibility (OBR), which use macroeconomic models to estimate
both direct and broader economic impacts of policy measures, particularly for annual budgets
and major initiatives. These assessments are central to budget formulation and to ensuring fiscal
responsibility, and are refined through comparison with other analyses. The underlying models
and methodologies are publicly available (OBR, 2013; 2024), allowing external scrutiny and
enhancing transparency and credibility. Similarly, Canada’s Parliamentary Budget Officer
(PBO) independently evaluates the financial and economic implications of proposed policies
and budgetary measures. The analysis often incorporates a wide range of research to consider
long-term risks, and different methodologies are applied depending on the nature of the policy
sector and available data. Detailed methodological documentation is provided to ensure the

4 As of May 2024, the International Monetary Fund’s Fiscal Council Dataset includes information on independent
fiscal councils from 51 countries (https:/www.imf.org/en/Data/Fiscal/fiscal-council-dataset). The longest-
standing councils are the Netherlands’ Bureau for Economic Policy Analysis, established in 1945, and the U.S.
Congressional Budget Office, established in 1974. Following the global financial crisis, the number of
independent fiscal councils increased sharply, and membership in such institutions became a requirement for
countries in the Euro area. In recent years, emerging economies such as Chile, Uruguay, and Costa Rica have also
begun establishing their own fiscal councils.
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quality and transparency of the analysis, while key modeling and assumption choices are made
independently, drawing on both institutional expertise and external input (PBO, 2024).

In Mongolia, budgetary expenditures and public investment have increased substantially over
the past 20 years, and social spending, investment, welfare, and transfer expenditures have
reached very high levels. However, evaluation and oversight of their effectiveness have not
been conducted in a consistent and scientifically grounded manner at either the parliamentary
or government level, resulting in a significant gap in the analysis of budget expenditures and
the effectiveness of associated policy-related spending. This highlights the need for a unified
and systematic approach to policy evaluation, including consistent estimation of fiscal impacts
and comparative analysis of conditions before and after policy implementation.

This study aims to ex-ante evaluate the policy cost of the resolution adopted by the Parliament
of Mongolia in 2022, titled “On Certain Measures to Ensure Food Supply and Security”, using
a policy costing methodology. In particular, the analysis focuses on the subsidized loan program
implemented by the Ministry of Food, Agriculture, and Light Industry (MOFALI) under this
resolution, which is designed to support food and agricultural production.

Agriculture and food processing are strategically pivotal for Mongolia’s economic stability,
resilience, structural diversification, food security, and employment. In 2023, agriculture
contributed 9.8% and manufacturing 7.3% of GDP, with food and beverage production
accounting for 15.4% of manufacturing output. Despite their economic importance, these
sectors account for only a small share of active enterprises, at 3.5% and 2.2%, respectively.
They also employ a substantial portion of the workforce, with nearly 361.8 thousand people in
agriculture and 108.8 thousand people in food processing, underscoring their role in sustaining
livelihoods and rural communities. Supporting these sectors simultaneously advances multiple
policy objectives: reducing reliance on the mining sector, strengthening domestic supply
chains, and promoting export-oriented production. Subsidized loans, therefore, provide
focused support that helps maintain sector activity, encourages incremental growth in
production and supply, and reinforces broader economic and social priorities.

Compared to the baseline scenario, the simulations suggest that, under the model’s
assumptions, the subsidized loan program is associated with a positive contribution to real
GDP, its components, inflation, employment, and nominal wages. However, these effects are
projected to begin diminishing from the third year onward.

This study contributes to the literature by applying a policy costing methodology to evaluate a
government program in Mongolia, thereby offering an initial application that may inform
similar analyses. One limitation of the study is that the model used aggregates GDP into three
sectors, namely agriculture, mining, and other sectors, which makes it difficult to directly
estimate the program’s impact on employment and nominal wage growth in the food sector.
Future research could improve on this by further refining the model to enable more detailed
sectoral analysis.

The remainder of the study is structured as follows. Section 2 presents the literature review.
Section 3 describes the subsidized loan program, the macroeconomic model, and the data.



Section 4 presents the findings. The appendix provides details of the additional survey
conducted to obtain information required for the model.

2 Literature review

A central task in policy analysis is to compare alternative policy scenarios and evaluate whether
government interventions achieve their intended objectives. Macroeconomic models serve as
a key tool in fulfilling this purpose. In addition to fully structural DSGE models, semi-structural
models have gained increasing popularity over the past two decades (Simona & Stanislav,
2025). Specifically, modern policy analysis increasingly relies on semi-structural
macroeconomic models to evaluate the dynamic effects of fiscal interventions. These models,
widely used by central banks and international institutions, combine theoretical rigor with
empirical flexibility, making them particularly well-suited to policy simulation in data-
constrained environments.

Government coverage of loan interest rate differentials constitutes a fiscal expenditure, and
numerous studies have assessed the macroeconomic effects of shocks to fiscal spending using
various modeling approaches. Empirical studies examining the effects of positive fiscal shocks
in developing economies suggest that fiscal policy shocks operate in a broadly similar manner
to those in advanced economies, with unexpected increases in government spending having a
positive impact on both output and private consumption (Ly, 2011). Furthermore, Rafique et
al. (2024) find that the medium-term effects of fiscal policy in developing countries are stronger
during recessions, with estimated fiscal multipliers ranging from 0.16 to 2.1. Studies that
employ semi-structural models report broadly consistent findings. For instance, a study
analyzing the monetary-fiscal policy nexus using a semi-structural model for a small open
economy, calibrated for Mexico, finds that a positive public spending shock increases
aggregate demand, albeit at the cost of worsening both the primary fiscal balance and the public
sector borrowing requirement (André, Armijo, Espidio, & Sandoval, 2023).

In the context of credit, several studies have examined macro-financial shocks and their
transmission. Using quarterly data for Luxembourg and the euro area over the period 2003—
2019, Resende et al. (2024) employ a semi-structural New Keynesian model to analyze the
nexus between financial and business cycles. Their results indicate that a tightening of credit
conditions increases lending rates by 0.16 percentage points, reduces credit volumes, and leads
to a peak output decline of approximately 0.25%. Similarly, another study applies a stylized
DSGE model augmented with a financial sector to a small open economy, using Croatia as a
case study. Bene$ (2009) et al. find that a 10-percentage-point increase in domestic lending
rates results in declines in consumption, output, wages, and employment. In our context, this
mechanism would operate in the opposite direction.

In the case of Mongolia, there have been efforts to model the macroeconomy and assess the
effects of shocks. The Natural Resource Governance Institute (NRGI) developed the Mongolia
Macro-Fiscal Model, a semi-structural model tailored to the Mongolian economy (Baksa,
Mihalyi, & Romhanyi, 2017). Using data from 2005 to 2016, simulation results suggest that a
MNT 500 billion reduction in government real expenditure would decrease real GDP by



approximately 1% in the first year, while an equivalent reduction in public investment would
lower GDP by around 1.5%, with these effects gradually diminishing over time.

Doojav and Gantumur (2023) developed an estimated New Keynesian model of a commodity-
exporting economy for an integrated policy framework and applied it to Mongolia. Their
findings indicate that an increase in government spending boosts aggregate demand and
expands output. Quantitatively, a 10% increase in government spending raises output by 0.8%
and imports by 0.9% on impact.

In addition, the impacts of a policy to restore debt sustainability through expenditure cuts and
tax increases were evaluated using a static CGE model (Galindev, et al., 2019a). The results
suggest that fiscal consolidation to achieve targeted budget deficits would lead to changes in
real GDP ranging from —8.7 percent to +4.4 percent, depending on the scenario. Furthermore,
simulations of fiscal expansion associated with the 2020 parliamentary elections indicate a
declining GDP trajectory, with the negative impact intensifying over time (Galindev, et al.,
2019b).

From these findings, we can see that macroeconomic models have been widely used, both
internationally and in Mongolia, to analyze the effects of various shocks. Existing studies
demonstrate the value of different modeling approaches, including fully structural and semi-
structural models, as well as empirical methods such as VAR, for evaluating fiscal and
monetary interventions. While these models are designed to capture realistic economic
dynamics, most applications focus on stylized policy scenarios rather than on specific, actively
implemented programs, leaving a gap in understanding how concrete interventions unfold in
practice. This gap is particularly relevant in Mongolia’s non-mining sector. This study
addresses this by examining a government-subsidized loan program that supports food and
agricultural production and by using a semi-structural modeling framework to provide insights
into its fiscal and macroeconomic consequences.

3 Background, methodology, and data

3.1 Overview of the “Program for Supporting Food and Agriculture Production.”

In June 2022, the Parliament of Mongolia passed Resolution No. 36, titled “Some Measures to
Ensure Food Supply and Security”. To support this initiative, the Parliament’s Temporary
Committee issued Resolution No. 02, and the Government of Mongolia adopted Resolution
No. 63 in 2023, titled “Some Measures Regarding Technological Work in the Food Supply and
Agricultural Sector”. All three resolutions aimed to bolster domestic food and agricultural
production by offering subsidized loans through commercial banks.

Under this program, loans supporting food and agricultural production and working capital are
offered at an annual interest rate of 18% (with borrowers paying 5% and the government
subsidizing 13%) for a maximum term of 36 months. Loans for investment purposes are offered
at an annual interest rate of 19% (with borrowers paying 6% and the government subsidizing
13%) for a maximum term of 60 months.



Parliament's Resolution No. 36 directed the government to take specific actions in five key
areas to promote the national “Food Supply and Security” movement:

e Improve the legal framework for the food, agriculture, and light industry sectors.
e Enhance management and organization within the sector.

e Support crop production.

e Promote livestock production.

e Develop the food processing industry.

The loans evaluated in this study generally relate to the last three areas. Loans under the
program have been disbursed through nine commercial banks starting in April 2023.

Table 1 presents the total loan amounts and the number of borrowers across the three main
sectors: food processing, crop production, and livestock. A total of MNT 982 billion was
approved for the “Program for Supporting Food and Agriculture Production”, and from April
2023 to December 2023, MNT 832.7 billion was disbursed to 1,956 borrowers (1,067
enterprises and 889 individuals). Of this, MNT 592.1 billion (71.1%) was allocated to 499
borrowers in the food sector, MNT 186.5 billion (22.4%) to 1,317 borrowers in crop
production, and MNT 54.2 billion (6.5%) to 140 borrowers in the livestock sector.

Table 1. Loans provided under the program and the number of borrowers, by sector and month

Year/ Food processing Crop Livestock Total Number of Average
month Amount Number of | Amount  Number of | Amount Number of | amount borrowers amount of
of loan* borrowers | of loan* borrowers of loan*  borrowers of loan loan*

2023/04 4,475.4 20 | 14,963.3 208 70.0 1 19,509 229 85
2023/05 | 64,060.4 126 | 69,007.1 698 | 4,082.0 25 | 137,150 849 162
2023/06 | 122,759.6 127 | 36,665.2 260 | 22,112.0 48 | 181,537 435 417
2023/07 | 96,087.7 59 | 14,684.5 49 | 13,265.0 22 | 124,037 130 954
2023/08 19,714.6 35 5,559.3 33 5,395.0 19 | 30,669 87 353
2023/09 | 44,718.5 36 3,490.9 23 663.5 8 | 48,873 67 729
2023/10 | 35,537.0 22 2,043.1 12 | 2,0314 5 39,611 39 1,016
2023/11 73,011.0 23 | 13,476.4 12 727.0 3 87,214 38 2,295
2023/12 | 131,691.9 51 | 26,592.9 22 | 5,850.0 9 | 164,135 82 2,002
Total 592,056 499 | 186,483 1,317 54,196 140 | 832,735 1,956 426

Source: Ministry of Food, Agriculture and Light Industry (MOFALI)
Note: * -MNT million

Of the total loans disbursed, MNT 421.7 billion was provided as investment loans to 366
borrowers, while MNT 411.0 billion was provided as working capital loans to 1,590 borrowers.
The largest single loan granted to a borrower was MNT 20 billion, and the smallest was MNT
1.2 million. Loan disbursements were particularly active in May 2023 (MNT 137.2 billion),
June (MNT 181.5 billion), July (MNT 124.0 billion), and December (MNT 164.1 billion),
collectively accounting for 72.9% of the total loans issued.



3.2 Methodology for costing the loan program

3.2.1 Economic impact channels of the program

One of the key features of the program for supporting food and agriculture production is that
commercial banks independently assess and make loan decisions without relying on any
government organization. They issue loans using their own resources, with the government
subsidizing only the interest rate differential. Figure 1 illustrates the potential impact of the
subsidized loan program.

Figure 1. Potential impact of the loan program
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Because commercial banks make lending decisions based on profit motives, the loans provided
to the food, crop, and livestock sectors reflect opportunity costs: if the same funds had been
allocated to other economic sectors, the resulting effects would have been different (Figure 1,
part highlighted in green in the lower right part). At the same time, government coverage of the
interest rate differential reduces the credit risk for the banks. Because program loans are
allocated as investments in these three sectors, they affect the investment component of GDP's
expenditure side. In addition, through production activities, the loans generate direct effects on
GDP in the food, crop, and livestock sectors (Figure 1, part highlighted in blue on the right.
The investment also creates new jobs in each sector, influencing the labor market, including
employment levels and wages within these sectors (Figure 1, part highlighted in pink in the
lower left). The expansion of investment leads producers in the food, crop, and livestock sectors



to purchase new equipment, construct facilities, and increase output, thereby raising their tax
obligations. Simultaneously, the creation of new jobs is expected to increase personal income
tax (PIT) revenue. It should be noted that other tax revenues related to these sectors' activities
may also increase.

Under the program, working capital loans are provided with a total annual interest rate of 18%
(5% paid by borrowers, 13% subsidized by the government) for up to 24 months, while
investment loans carry a total annual rate of 19% (6% by borrowers, 13% by the government)
for up to 60 months. These subsidized interest payments affect the fiscal expenditure side
(Figure 1, the part shown in black in the upper-left). The 13% government subsidy on both
working capital and investment loans not only reduces the interest burden on borrowing
producers but also creates conditions for lower production costs over the medium and long
term. Consequently, the program loans are expected to influence supply-driven inflation
through their effects on production in these sectors (Figure 1, upper-right panel highlighted in
green).

3.2.2 On the model and data for estimating the total economic impact of the program

In general, the evaluation of policy costs typically relies on models that generate short-,
medium-, and long-term projections. These can include purely data-driven models, such as
vector autoregressive (VAR) models; semi-structural models, such as the “GAP” model or CGE
models; or fully structural theoretical models, such as dynamic stochastic general equilibrium
(DSGE) models. Semi-structural models provide a useful compromise, combining theory-
consistent behavioral relationships with empirical flexibility. This allows them to capture key
macroeconomic dynamics and evaluate policy and structural shocks more effectively than
purely empirical models, while avoiding the restrictive microeconomic assumptions of DSGE
frameworks (Baksa, Mihalyi, & Romhanyi, 2017).

To evaluate the macro-level effects of the loan program, as well as certain behavioral effects,
we base our analysis on the “GAP” model, which belongs to the class of semi-structured
models. It was first developed by the “OG Research” company, based in Prague, Czechia (with
a branch in Budapest, Hungary), and is currently used to provide consulting services to central
banks and government research institutions in developing and newly industrialized countries.

To conduct policy costing, it is necessary to use a macroeconomic model that adequately
reflects the structural characteristics of the Mongolian economy, is based on internationally
recognized methodologies, and is calibrated and validated using actual data. One such model
that satisfies these requirements is the Mongolia Macro-Fiscal Model (MMM) developed by
Baksa et al. at the NRGI in 2017°. This model is slightly modified, updated, and used by the
authors to evaluate the loan program in this study.

5 The full Mongolia Macro-Fiscal Model is publicly available on the NRGI website, including the model guide
(Mongolia Macro-Fiscal Model: Model Guide) and the technical appendix (Mongolia Macro-Fiscal Model -
Technical Appendix: Equations, variables, parameters), both of which can be accessed online.

Model guide: https://resourcegovernance.org/sites/default/files/documents/mongolia-macro-fiscal-model-

guide.pdf
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The MMM was developed to project a baseline scenario and to assess how different shocks or
policy changes would affect the trajectories of key macroeconomic and fiscal variables over a
20-year horizon. The model comprises three main sections: (i) the macroeconomic model, (ii)
the mineral sector block (iii) the fiscal block. Combining these sections enables the capture of
key linkages among the mineral sector, the budget, and the overall economy.

The following assumptions and associated limitations apply to the model. The model's
assumptions can be generally categorized into three sections: aggregate demand, aggregate
supply, and monetary policy.

e It considers a small, open economy.

e All endogenous variables are expressed as the sum of gaps (short term) and trends
(medium term).

e In the short term, the price level is inflexible or rigid, while in the medium term, the
price level is flexible.

e Gaps in aggregate demand and output are determined by internal and external factors
in the monetary market.

e Aggregate supply, or the Phillips curve, defines changes in the domestic price level or
the CPIL.

e The central bank stabilizes aggregate supply by affecting aggregate demand responses
through its influence on nominal interest rates or nominal exchange rates.

The model features a detailed decomposition of both aggregate demand and the production side
of the economy. On the supply side, output is disaggregated into agricultural, mining, and core
sectors (Eq. 1), while aggregate demand comprises household consumption, investment,
government consumption, and net exports (Eq. 4). Expectations play a central role in shaping
contemporaneous macroeconomic outcomes. Household consumption depends on both current
monetary conditions and expectations of future developments, which adjust endogenously in
response to economic interactions and monetary policy. In the short run, price rigidities allow
monetary policy to influence real activity through real interest rates, while expectations shape
firms’ price-setting behavior in response to anticipated domestic demand and external inflation
pressures. In a small open economy, movements in nominal and real exchange rates influence
inflation dynamics and net exports. Real economic performance and labor market conditions,
particularly in the mining sector, affect the fiscal primary balance, which feeds back into growth
through its impact on the sovereign risk premium. Commodity prices provide an additional
transmission channel, driving short-run sectoral activity and, when persistent, improving
medium-term prospects by supporting investment, incomes, and fiscal space (Baksa, Mihalyi,
& Rombhanyi, 2017).

The full system of equations in the original model is adopted without modification, except that
iron prices are replaced with coal prices to better reflect Mongolia’s export structure, as shown
below.

Technical appendix: https://resourcegovernance.org/sites/default/files/documents/mongolia-macro-fiscal-
appendix.pdf
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In the model, aggregate supply is divided into agricultural (y%9"), mining (y™"€), and core
(y€°"®) components:
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The mining sector output gap depends not only on its own past dynamics but also on external
demand conditions and international commodity prices:

~mine mine
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Here, fﬁf ommodity jenotes the weighted real price gap of available commodities in the mining
sector, while ${” represents the effective foreign demand gap. In contrast to the original model
specification, which incorporates copper and iron prices, this study replaces iron prices with
coal prices in eq (3).
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Agricultural output is treated as an exogenous process, with short- and medium-term
fluctuations driven primarily by weather conditions and the steady-state growth assumptions.
The core sector lacks an explicit production-side specification; instead, its dynamics are
determined implicitly by GDP identities and, on the demand side behavioral equations. We
acknowledge that treating agricultural output as exogenous is a limitation, given that the
program is partly intended to raise agricultural production. However, crop and livestock loans
account for only about 29% of total program lending, while food processing, which enters the
core sector, accounts for the remainder, so this assumption constrains only a minority of the
simulated shock. In the revised simulation, the crop and livestock portion of the loan is
introduced as a shock to the agricultural output trend rather than being treated as purely
weather-driven.

On the demand side, aggregate output is composed of consumption (c), investment (inv),
government expenditure (gov), and net exports (ex — im):

Ve = WY & + WY @y, + wYI0 . gov, + WY - Ex, — w¥i™ . i, + s,_?’me ‘o )
Private consumption is modeled following the New Keynesian framework as a function of
hybrid expectations, the effective real interest rate, household income, and agricultural output.
Investment dynamics also follow a hybrid expectation structure and depend on the implicit
value of the invested capital, represented by Tobin’s Q. The Tobin-Q shows the present value
of payoffs from the current investment, which is proxied by the cyclical position of output and
real price of commodities:

—

invt=181'ia’t—1+(1_ﬁ1)'ia7t+1+ﬁz'Qt+‘7‘5§n\v (5)
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While the commodity export gap is a function of available commodities and depends weakly
on the real exchange rate and foreign demand, non-mining activity fluctuates with international
business cycles and the cyclical position of the real exchange rate. Imports can be given as a
function of consumption, investment, and re-exported imports.

Fiscal dynamics are captured through a fiscal block in which the cyclical primary balance
depends on consumption, income, mining activity, and the government spending gap, while the
trend reflects the cyclically adjusted position. Fiscal policy primarily affects the economy via
the risk-premium channel, whereby weaker fiscal balances raise borrowing costs and dampen
growth. Inflation is modeled using a New Keynesian Phillips curve incorporating expectations,
the output gap, exchange rate movements, imported inflation, and commodity price shocks.
Monetary policy operates under a dual mandate, with an implicit inflation target and partial
exchange-rate management, following a smoothing rule that adjusts interest rates in response
to deviations from the inflation target. In the medium term, real interest rates are determined
by external financial conditions under real UIP, while nominal variables are assumed to be
neutral (Baksa, Mihalyi, & Romhanyi, 2017).

In addition, some observational variables necessary for medium-term projections are included.
The updated model has 261 equations and 261 variables, and most of the structural equations
are formulated around the “gap”, or the difference between endogenous variables and their
trend or long-term tendency. Regarding model parameters, 277 were calibrated and 23
estimated. These 300 parameters are used directly without any modification. Finally, the
database for the NRGI model (originally covering the period from the first quarter of 2005 to
the third quarter of 2016) is updated through the end of the second quarter of 2023. The baseline
forecast covers 2023-2028 (this model will be referred to as the baseline projection model).

For the macroeconomic projections for the medium term (2023-2028), the following
assumptions or limitations were applied:

e No supply disruptions or border restrictions will occur.

e There will be no droughts or severe winters.

e The supply of oil products will remain stable, and contract prices will not change.

e There will be no significant adverse shocks to the markets for key export commodities.

¢ Investment in the Oyu Tolgoi underground mine construction will proceed as planned
in 2024 and 2025.

e The policy rate will remain unchanged in Q3 and Q4 of 2023, and Q1 and Q2 of 2024.

e Future values for some key variables will be based on short- and medium-term
projections from the Bank of Mongolia, World Bank, International Monetary Fund, and
Asian Development Bank.

One of the simulation assumptions worth noting is that the large-scale expansion of lending
under the program does not generate crowding-out effects on credit supply to other sectors.
While reasonable under prevailing financial conditions, this assumption may be less valid in
tighter monetary or liquidity environments.
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To assess the potential impact of the loan program on the economy, we employ a shock analysis
on the baseline projection model. This involves introducing specific changes (“shocks”) to the
model using the program loans, other relevant data, and additional required calculations, and
observing how these changes affect key economic and financial variables, as well as main
sectors and labor market indicators. (In addition to program loan data obtained from MOFALLI,
we conducted a sample survey of enterprises that received loans under the program to collect
specific information useful for the analysis, particularly for calibrating the shock amount and
ensuring the accuracy of the input-output table. For more details on the sample survey, see the
Appendix.) Following these simulations, we compare the results with the baseline model to
identify the program’s potential effects. Figure 1 plays a crucial role in guiding the selection
and placement of these "shocks" within the model. By visually depicting the potential program
impacts, we can target specific areas of the baseline model for analysis.

The results of the baseline projection model are compared with those of the Bank of Mongolia
(Inflation report, Q1-Q4 2023), World Bank (June 2023; January 2024), and the International
Monetary Fund (July 2023; October 2023; January 2024), and are based on specific
assumptions.

3.2.3 Identification and limitations

It is important to clarify the interpretive status of the estimates reported below. The analysis
introduces the program as an exogenous shock to a calibrated macro-fiscal model and compares
the simulated paths with a baseline projection; it is therefore an ex-ante policy-costing
simulation rather than an empirically identified impact evaluation. The design does not
establish a firm-level counterfactual, and it does not separate the program’s effect from the
broader macroeconomic recovery, inflation, commodity conditions, or pre-existing firm
growth. Because commercial banks selected borrowers on the basis of size and
creditworthiness, participation in the program is non-random and no valid control group is
available; the accompanying enterprise survey (see Appendix) is a purposive sample of the
largest recipients rather than a representative panel, and is therefore used only to calibrate the
model, not as evidence of impact. A firm-level design such as difference-in-differences or an
event study is not feasible in this setting, because the program involved neither randomization
nor an eligibility discontinuity and selection on creditworthiness is non-ignorable. Accordingly,
the magnitudes reported in this section should be interpreted as model-implied effects that hold
under the stated assumptions, and we moderate the causal language throughout. In place of a
causal design, we probe the robustness of the estimates through the scenario and sensitivity
analyses reported below.

4 Results

Policy costs are changes in government revenues and expenditures at the national and
subnational levels resulting from policy measures. These effects are typically assessed at three
levels: (i) static effects, (ii) behavioral effects, and (iii) second-round (macroeconomic) effects.

Static effects capture the immediate fiscal impact of a policy following its implementation and
are often used for simplified, approximate estimations. Behavioral effects arise from changes
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in decision-making by individuals, households, and firms in response to policy changes, which
in turn affect economic outcomes and fiscal balances. These effects are more complex to
estimate and often require additional empirical analysis. Second-round effects refer to broader
macroeconomic impacts that indirectly influence the budget through changes in variables such
as prices, wages, labor allocation, capital flows across sectors, and sectoral production.

The effects of the subsidized loan program at three levels are presented in detail in the following
subsections.

4.1 Direct effects on the budget

Subsidized loans issued in 2023 to support agriculture and food production have slightly
different terms depending on the loan type. The investment loan (non-current asset loan) has
an interest rate of 6% per annum, a 5-year term, and the borrower will be exempt from principal
repayments for the first 12 months. The working capital loan has a 5% annual interest rate and
a 3-year term, with the borrower exempt from principal payments for the first 6 months. The
borrower will pay the loan interest each month according to the schedule, while the government
will transfer the 13% interest subsidy to the commercial banks monthly.

According to the MOFALL, in this program, MNT 338.2 billion in loans were granted in the
second quarter of 2023, MNT 203.6 billion in the third quarter, and MNT 291.0 billion in the
fourth quarter. Therefore, in this estimation, we assumed that the MOFALI started paying the
interest subsidy from the 2023 Q3. Accordingly, it was considered that the interest subsidy for
working capital loans will continue until the end of 2026 Q4, and for investment loans until the
end of 2028 Q4.

Taking into account the above terms, Table 2 shows the interest subsidy expenditures from the
state budget in the coming years for the MNT 832.7 billion program loan granted in 2023. The
nominal amount of total expenditure for that program is MNT 271.6 billion.

Table 2. The direct burden of the program on the state budget, MNT billion

2023 2024 2025 2026 2027 2028 Total
Interest subsidy 28.6 102.8 74.9 40.5 19.1 5.7 271.6

Source: Authors’ calculation

The additional workload for government institutions involved in implementing the loan
program was incorporated into the job descriptions of responsible officials and reflected in their
organizations' budgets. However, these additional costs were considered negligible compared
to the overall program subsidy. Consequently, the program's direct budgetary impact is best
assessed by referring to the figures presented in Table 2.

4.2 Direct (static) effects on the economy

As illustrated in Figure 1, the subsidized loan program has a direct macroeconomic impact,
with the primary effect on GDP, particularly in the food processing, crop, and livestock sectors.
However, loans provided to these sectors do not translate directly into GDP, as a portion is used
for intermediate consumption and imports. We calculate this using data from the Input-Output
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table to compute the total production or consumption percentage for these three sectors, which
is the average final product or GDP. This result is indicated in Table 3. Here, we employ the
55x55 Input-Output tables for 2012, the 32x32 tables for 2015, and the 32x32 tables for 2019
to compare final consumption with total consumption and to calculate the program’s loan-to-
GDP conversion factor. It was used to calculate the conversion rate of loans issued by each
sector to GDP.

Table 3. Conversion factor of program loans to GDP

Estimated GDP

Sector 2012 2015 2019 Average Loan amount, contribution

£ MNT million om,

MNT million
1 Crop 0.346 0.360 0.354 0.353 186,483 65,899
2 Livestock 0.576 0.632 0.498 0.568 54,196 30,802
3 Food processing 0.877 0.860 0.884 0.874 592,056 517,390
Total - - - - 832,735 614,091

Source: Authors’ calculation

According to Table 3, from MNT 592.1 billion loaned to the food processing sector, MNT
517.4 billion contributes to GDP. This translates to a contribution rate of around 87.4%. In
contrast, loans to the crop and livestock sectors contribute less to GDP. Only MNT 65.9 billion
out of the MNT 186.5 billion loaned to the crop sector contributes to GDP (roughly 35.3%).
Similarly, only MNT 30.8 billion of the MNT 54.2 billion loaned to the livestock sector
contributes to GDP (approximately 56.9%). In total, the MNT 832.7 billion of subsidized loans
increases nominal GDP in 2023 by MNT 614.1 billion.

Because this conversion step is decisive for the results, particularly given the high food-
processing factor, we do not rely on a single point estimate. Using the three available input-
output tables (2012, 2015, and 2019), which span a period of structural change, we construct a
range of conversion factors, taking the lowest across vintages as a conservative case, the 2019
table (or the cross-vintage average) as the central case, and the highest as an optimistic case.
Post-2021 import frictions, higher transport costs, and exchange-rate depreciation tend to raise
the imported and intermediate share of food processing and thus lower the conversion factor;
the survey evidence that 42.9% of investment loans and 18% of working-capital loans were
spent on imports (see Appendix) supports treating the high central factor as an upper bound.
The resulting GDP ranges are reported in the sensitivity and scenario analysis below.

By converting the nominal GDP of each sector to real GDP using a seasonal GDP deflator, the
combined results show that, with the loan implementation, the program would generate an
additional 1.14% of economic growth in 2023 compared to 2022. This can be considered the
program's direct impact on the macroeconomy. Table 4 demonstrates the results of real GDP
estimates for each sector by quarter, disaggregated by investment and working capital loans.
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Table 4. A detailed calculation of the real GDP conversion rate of program loans

Conversion amount to nominal GDP, MNT million

Loans for the food sector Loans for the agriculture sector
Investment Working capital Investment Working capital
2023 Q3 179,133.8 128,313.8 22,8224 54,103.7
2023 Q4 111,028.1 98,914.4 13,031.3 6,742.7
Conversion amount to real GDP, MNT million
Loans for the food sector Loans for the agriculture sector
Investment Working capital Investment Working capital
2023 Q3 58,930.5 42,212.0 10,699.5 25,364.7
2023 Q4 40,221.4 35,833.0 3,968.9 2,053.6

Source: Authors’ calculation

Since the medium-term baseline projection model starts in Q3 2023, program loan shocks were
applied by rolling loans from Q2 2023 into Q3. Total subsidized loans will increase nominal
GDP by MNT 614.1 billion in 2023, while real GDP calculated at 2010 prices will increase by
MNT 219.3 billion (a 1.14% increase).

While many constraints may reduce the program loan's impact on GDP, a lack of data hinders
our ability to quantify and account for the detailed effects of each constraint. However, some
limitations will be considered and factored into the estimate of the program loan's indirect
behavioral impact.

4.3 Indirect and behavioral effects

Investment loans (50.6% of total loans) affect the sector's long-term trend, while working
capital loans (49.4% of total loans) influence the GDP gap and short-term fluctuations. Using
the results of converting the nominal GDP of each of these sectors into real GDP using the
seasonal GDP deflator (Table 4), we introduced shocks into the baseline projection model by
adjusting the sectoral GDP gaps and trends, and applied the following assumptions to estimate
the effect of the program loans:

e Since investment loans are used to purchase equipment and construct factories and
facilities, it takes some time to start having a real effect on production. Therefore, 50%
of the investment loan's proceeds were transferred to 2024. This assumption is based
on research in capital investment theory, consultations with representatives of
borrowing enterprises, and information from approximately 150 enterprises included in
surveys conducted by the MOFALI and the Economic Research Institute (ERI).

o 25% of the impact of working capital loans is assumed to begin in 2024, as loans
obtained at the end of 2023 are unlikely to have a direct effect within the same year.

Applying the two assumptions above alters the previously estimated static impact of the
program loans on 2023 GDP. According to earlier calculations (Table 4), the effect of
investment loans in the food sector on 2023 real GDP was MNT 99.1 billion; if 50% of this
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effect is delayed to 2024, the impact in 2023 would be MNT 49.6 billion. Similarly, the impact
of investment loans in the agriculture sector on the 2023 real GDP was MNT 14.7 billion,
which would be reduced to MNT 7.3 billion in 2023. For working capital loans, the 2023 real
GDP impact in the food sector was MNT 78.0 billion, of which 25% is assumed to take effect
in 2024, resulting in MNT 58.5 billion in 2023. In the agriculture sector, the 2023 real GDP
impact of working capital loans was MNT 27.4 billion, which becomes MNT 20.6 billion in
2023 under this assumption.

Considering both assumptions together, the total impact of the program loans on 2023 real GDP
is estimated at MNT 136.0 billion, equivalent to 0.7% growth compared to 2022. The
differences between the model with program effects and the baseline projection model for key
variables are presented in Table 5.

Table 5. Indirect and behavioral effects of the program loans

Macroeconomic variables

Variable (2010 constant price,

# MNT billion) 2023 2024 2025 2026 2027
1 GDP 135.5 321.5 375.5 404.0 426.6
2 Private consumption 52.1 156.9 196.1 218.5 234.8
3 Government consumption 17.8 51.5 64.4 73.5 80.3
4  Gross capital formation 34.7 99.3 130.1 144.3 153.8
5 Export 81.4 2239 286.6 314.9 330.1
6 Import -26.3 104.6 220.3 280.8 311.5
7 GDP: Agriculture 38.8 120.2 142.1 151.9 156.9
& GDP: Mining 0.1 0.1 4.8 7.3 8.6
9 GDP: Other 97.9 211.5 237.6 251.8 265.2
GDP deflators
# Deflator 2023 2024 2025 2026 2027
1 GDP -0.001 -0.005 -0.006 -0.010 -0.013
2 Private consumption -0.001 -0.006 -0.010 -0.013 -0.015
3 Government consumption -0.001 -0.005 -0.009 -0.012 -0.014
4  Gross capital formation -0.001 -0.005 -0.008 -0.011 -0.013
5 Export 0.000 0.002 0.004 0.003 0.002
6 Import 0.000 0.000 -0.001 -0.002 -0.003
7 GDP: Agriculture -0.002 -0.007 -0.010 -0.012 -0.015
8 GDP: Mining 0.000 0.009 0.015 0.013 0.011
9 GDP: Other -0.001 -0.005 -0.008 -0.011 -0.015
Macroeconomic variables

iabl rrent pri
# Kﬁ;‘;}%ﬁlgz) ent price, 2023 2024 2025 2026 2027
1 GDP 416.8 1,010.6 1,305.4 1,453.2 1,577.4
2 Private consumption 112.4 341.6 428.6 486.1 5333
3 Government consumption 35.6 102.9 130.0 152.6 171.6
4  Gross capital formation 66.1 189.5 251.0 282.8 306.5
5 Export 146.0 472.9 733.4 818.7 863.3
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6 Import -38.4 127.5 267.9 331.9 357.3
7 GDP: Agriculture 93.7 304.8 385.8 434.0 469.8
8 GDP: Mining 0.6 44.9 119.5 134.1 134.2
9 GDP: Other 279.7 588.0 713.8 779.5 839.9
Financial market variables

# Variable 2023 2024 2025 2026 2027

1 Policy rate, % 0.001 -0.030 -0.076 -0.077 -0.066
2 CPL % -0.062 -0.179 -0.120 -0.083 -0.063
3 Risk premium, % 0.064 0.060 0.002 -0.006 -0.005
Labour market variables

# Variable 2023 2024 2025 2026 2027

1 Private sector employment 718 5,442 7,469 8,749 9,657
2 Employment: Agriculture -1,588 385 689 706 707
3 Employment: Mining 22 16 23 26 27
4 Nominal wage growth, % 0.1 0.2 0.0 0.0 0.0
5 Nominal wage growth: 0.2 0.4 -0.1 -0.1 -0.1

Agriculture, %

Source: Authors’ calculation

Based on the effect of program loans, the actual GDP calculated at 2010 prices between 2023,
2024,2025,2026, and 2027 will be MNT 135.5 billion, MNT 321.5 billion, MNT 375.5 billion,
MNT 404 billion, and MNT 426.6 billion, respectively. By comparing the real GDP, measured
in 2010 prices, under the program loans with the baseline projection model, the impact of the
program is estimated to increase real GDP by MNT 135.5 billion in 2023, MNT 321.5 billion
in 2024, MNT 375.5 billion in 2025, MNT 404.0 billion in 2026, and MNT 426.6 billion in
2027. Correspondingly, Table 5 allows a detailed view of how the program affects the
expenditure components of real GDP for 2023-2027 in 2010 prices. Overall, the program
appears to have a positive effect on all components of GDP over the medium term.

In addition, the program is projected to reduce the annual growth rate of the CPI (inflation) by
0.1 percentage point in 2023, 0.2 percentage points in 2024, and 0.1 percentage point in each
of 2025, 2026, and 2027. Employment in the agriculture sector is expected to show a
continuous upward trend over the medium term, except in 2023, with a positive impact on
nominal wage growth. However, the impact on employment and nominal wage growth in the
food sector cannot be calculated directly, as the model used aggregates GDP into only three
sectors: agriculture, mining, and other sectors. To partially fill this gap, we approximate the
food-processing employment and wage-bill effects outside the macro model by applying Type
I employment multipliers derived from the input-output table to the estimated food-processing
GDP shock; these input-output-based figures are reported separately and should be read as
approximations rather than model-consistent outcomes.

Table 6 presents the differences in real GDP, its sectoral decomposition, and the growth of
individual expenditure components of real GDP between the baseline projection and the model
with program shocks. From this, it can be concluded that the program loans have a stronger
effect on total real GDP, agriculture’s real GDP, other sectors’ real GDP, and the components
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of real GDP in 2023 and 2024, while the effect gradually diminishes in subsequent years. For
example, the difference in real GDP growth between the baseline model and the model with
program shocks will be 0.7% in 2023, and 0.9% in 2024, and this difference will continue to
decrease until it becomes zero in 2027 and 2028.

Table 6. Indirect and behavioral effects of program loans: Differences in growth of real GDP, its
sectors, and expenditure components

Variable

# (2010 constant price) 2023 2024 2025 2026 2027

1 GDP 0.7 0.9 0.2 0.1 0.0
2 Private consumption 0.4 0.8 0.2 0.1 0.0
3 Government consumption 0.5 0.8 0.2 0.1 0.1
4 Gross capital formation 0.4 0.8 0.3 0.1 0.0
5  Export 0.4 0.4 0.1 0.0 0.0
6 Import -0.1 0.4 0.3 0.1 0.0
7  GDP: Agriculture 1.4 3.0 0.7 0.3 0.1
8  GDP: Mining 0.0 0.0 0.1 0.0 0.0
9  GDP: Other 0.7 0.8 0.1 0.0 0.0

Source: Authors’ calculation

4.4 Sensitivity and scenario analysis

Because several assumptions are central to the results, we assess their robustness along three
dimensions. First, applying the conservative-central-optimistic conversion-factor band
described above yields a 2023 static real-GDP contribution of roughly 0.96% to 1.19%, around
the central estimate of 1.14%. Second, varying the two key behavioral assumptions, namely
the share of the investment-loan effect delayed to 2024 (central 50%) over a 30-70% range and
the share of the working-capital effect delayed (central 25%) over a 0-40% range, yields a 2023
real-GDP contribution of about MNT 97 billion to MNT 185 billion (approximately 0.5% to
1.0%), compared with the central MNT 136 billion (0.7%). Third, whereas the baseline
assumes no crowding-out of credit to other sectors, introducing partial crowding-out, in which
25% to 50% of program lending displaces other lending valued at an average conversion factor,
reduces the 2023 net contribution to about MNT 115 billion and MNT 95 billion, respectively.
The no-crowding-out baseline reflects the substantial excess liquidity in the Mongolian
banking system in the post-COVID-19 period and would be less valid under tighter conditions.
Overall, the qualitative conclusion of a positive but moderate and temporary contribution is
robust, while the precise magnitude is sensitive to the conversion and behavioral assumptions.

These gains should be weighed against the direct fiscal cost of the subsidy, a nominal MNT
271.6 billion (Table 2), which implies a modest per-unit cost of additional output. This
comparison, however, does not net out the opportunity cost of any displaced lending or the
deadweight associated with inframarginal loans that would have been extended in the absence
of the subsidy. The distributional incidence also favors larger enterprises, since program
lending is concentrated among the largest recipients; a fuller welfare and distributional
assessment is left to future work.
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5 Conclusion

This study applied a policy-costing framework, based on a semi-structural macro-fiscal model,
to estimate the budgetary and economic effects, under stated assumptions, of Mongolia’s 2023
subsidized-loan program supporting food and agricultural production. The simulations suggest
that, under the model’s assumptions, the program is associated with a positive contribution to
real GDP in the short and medium term, relative to the direct cost of the government-paid loan
subsidy. The strongest effects were observed in the earlier period in 2023—-2024. These gains
were driven primarily by increased investment and working capital in the food processing and
agricultural sectors, leading to higher output, employment growth, and expanded private
consumption. The program is also projected to slightly reduce inflation through supply-side
channels while increasing tax revenues via higher production and labor income. However, the
growth effects gradually diminish over time, suggesting that the program provides a moderate
but temporary stimulus rather than a permanent increase in potential output.

Several considerations qualify the interpretation of these findings. Most importantly, the
estimates are model-implied effects under stated assumptions rather than causally identified
impacts, since the analysis compares simulated paths with a baseline projection and does not
exploit a firm-level counterfactual or a valid control group. First, the analysis relies on a
semi-structural model that aggregates the economy into three broad sectors, thereby limiting
the precision with which sector-specific labor market and wage effects, particularly in food
processing, can be captured. Second, firms' behavioral responses are incorporated through
calibrated assumptions and survey evidence rather than fully estimated structural relationships,
reflecting data constraints common in developing economies. Third, the simulations assume
that the large-scale expansion of lending under the program does not generate crowding-out
effects on credit supply to other sectors. This assumption is based on discussions with banking
sector experts who indicate that the Mongolian banking system has maintained substantial
excess liquidity, particularly in the post-COVID-19 period, allowing banks to expand lending
without reducing credit to other sectors. While reasonable under prevailing financial
conditions, this assumption may be less valid in tighter monetary or liquidity environments.

From a policy perspective, the findings indicate that subsidized loan programs can serve as an
effective instrument for supporting targeted sectors and stabilizing economic activity when
they are well designed and fiscally transparent. However, the diminishing marginal impact over
time highlights the need to complement credit support with productivity-enhancing reforms,
including greater technology adoption, improved logistics, and expanded market access. In
parallel, policymakers should monitor banking-sector liquidity conditions and embed
contingency mechanisms to mitigate potential crowding-out risks in tighter monetary or
financial environments. Future research could build on this framework by incorporating finer
sectoral disaggregation, firm-level productivity dynamics, and distributional outcomes,
including effects on wage and income inequality. More broadly, institutionalizing
policy-costing practices within Mongolia’s fiscal decision-making process would strengthen
accountability, improve policy prioritization, and support evidence-based economic
governance.
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Appendix

Program participant survey

The primary objective of the survey was to generate additional data required for the macro-
fiscal model. Accordingly, the enterprise-level figures reported below are used solely as
calibration inputs for the model and are descriptive of program recipients; because the sample
is purposive (the largest recipients) and the reference period coincides with the broader 2023
economic recovery and inflation, they should not be interpreted as causal effects of the
program. The survey provided insights into how subsidized loan support affects the operations
of participating enterprises and the potential direct spillover effects on other sectors of the
economy. In doing so, it distinguishes between investment and working capital loans and
compares the commonalities and differences in their impacts across the food, crop, and
livestock sectors.

The survey data were collected using the following method:

e The study employed a purposeful sampling approach. Loan amounts varied across
enterprises depending on their business activities, and selecting the enterprises that
received the largest loans was considered most appropriate for evaluating impacts on
the state budget and the broader economy.

e The sample size is 153 enterprises. Among the total 1,956 individuals and enterprises
that participated in the subsidized loan program, the MOFALI had established control
agreements with the 220 enterprises that received the largest loans. These enterprises
were obliged to provide the information required for the program evaluation. Survey
participants were selected from these 220 enterprises. The sample was designed to
reflect representation across subsectors.

Amount of loan

Among the 153 enterprises included in the survey, a total of MNT 584.2 billion in subsidized
loans was distributed. The food processing industry received the largest share of the loans
(MNT 487.5 billion, representing 83.4% of the total). Loans allocated to the crop and livestock
sectors were MNT 51.6 billion (8.9%) and MNT 45.1 billion (7.7%), respectively. Considering
overlaps, 151 enterprises received loans for food processing, 20 enterprises for crop farming,
and 11 enterprises for livestock production. The average loan amount per enterprise is MNT
3.8 billion.

Meat and meat products, along with flour and baked goods, are the dominant categories of
products among loan recipients. For example, Table A1 shows that 24.6% of loans were
extended to meat and meat product producers, while manufacturers of flour and baked products
received 19.2%.

Table A1. Number of borrowers and loan shares, by product type

Loan
Product Number share, %
Meat and meat product 39 24.6
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Crop 22 7.3

Flour and baked products 16 19.2
Milk and dairy products 12 12.8
Packaging product 11 4.5
Food 11 10.9
Beverages 6 2.2
Fruits and berries 5 7.6
Other 31 10.9

Total 153 100.0

Source: Survey of loans to support food and agricultural production

Based on loan size, 12 enterprises received loans of at least MNT 10 billion (Table A2), with
the largest loan amounting to MNT 30 billion. The most common loan bracket is MNT 1-2
billion, comprising 48 enterprises, followed closely by 47 enterprises with loans between MNT
2-4 billion. In contrast, the fewest enterprises, only 9, received loans of MNT 6-10 billion.

Table A2. Loan amount and number of borrowers (n=152)

Loan amount, MNT billion Numbel.‘ of

enterprises
Uptol 25
1-2 48
2-4 47
4-6 11
6-10 9
More than 10 12
Total 152

Source: Survey of loans to support food and agricultural production

Loan spending

Among the 153 enterprises surveyed, 86 received investment loans for the purchase of
technical equipment (55 enterprises), special vehicles (9 enterprises), or the
construction/expansion of factories (38 enterprises). Of those who received investment loans,
489 pieces of machinery and equipment were purchased for a total of MNT 185.7 billion.
Additionally, 53 special vehicles were acquired for MNT 2.9 billion.

The survey further revealed that a portion of the investment loans was spent on direct imports.
Of the 39 enterprises that received investment loans, 25 imported machinery, equipment, and
special vehicles. These imports amounted to MNT 94.4 billion, or 42.9% of their investment
loans. Furthermore, 18 of the 52 enterprises participating in the working capital loan program
spent MNT 46.4 billion of their loan financing on imported goods and products, accounting for
18% of their total loan amount.

Among enterprises that purchased machinery and equipment, 16 enterprises benefited from
customs duty relief, totaling MNT 1.3 billion (Table A3).

Table A3. Imports and customs duty relief under investment loans
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Number of

Enterprises Customs .
Tmport, received duty relief. enterprises
. |
Purpose Quantity MNT customs duty MNT 1mp9rted (count
billion . . includes
relief billion .

duplicates)
Equipment 560 187.1 16 1.3 21
Special vehicles 53 2.9 - - 2
Total 613 190.0 - - 21

Source: Survey of loans to support food and agricultural production
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MaJuuH 6pXHuiiH OPJIOroJ Y3YYJI3X 3yAbIH HOJ100: ApXaHrai aiilMruiiH XOTOHT CyMbIH

JKUIIIIH 139D

JangapayiryyHsl Xamurt!

Hanarmopxuitn DHXKapranr’

XypaaHryi

OHAXYY cynanraa Hb ApxaHrail aiMruiiH XoToHT cyMbIH 56 epxuitH 1999-2001 onbl rypBan
KUJIUIH TaHeN ererieil TYATyypiaH 3y[IblH XaM HeseeT (covariate) OOJNIOH XyBb ©pXUIH
(idiosyncratic) IIOKHITH OPIOTHIH X033 Y3YY/IIX Helleer MHUHKuIc3H. [TlapameTpuiin Oyc
Kruskal-Wallis muHXUATHUNA Yp IYHID3D 3YABIH KWIYYII ©pXUNHH Opiioro OOJIOH HUHT
MaJIbIH TOO CTaTUCTHKHUIH XyBbJl M3I3TIIXYHI OyypcaH Hb 3y[bIH IIOKUIH aHXHBI SMIIUPUK
Hotonroo OonoB. Correlated Random Effects (CRE/Mundlak) 3arBapaap Oycaa Xy4yuH
3YMJICMUT XSHACHBI JlapaaxX YHOJID) Hb 3Y[bIH XaM HOJOOT LIOK OpXUHH OPJIOroJ XaMIMiH
XYYT3H, TOTTBOPTON COpOr HOJI0e Y3YYJAAT O0JIO0XbIr OaTrajcaH. XapuH XyBb OpXUNHH TYBIIHHUHA
IIOK 0OJIOX MaJIbIH XOPOTIUIBIH HOJIee Hb OPXUHH Majl aX aXyWH Iap Xypd3d, Cyypb OpJjoro,
aMbXKUpraanbl OyT3II 39pranc XamaapaH WIYY XUI0dI330TIH Widpd, Mal ax axyn OypsH

TYLIHUIIIICOH OpXYY 3Y[BbIH YEA WIYY AM33T Oaiiraar interaction XyBbcardu HOTJIOB.

Cynanraassl yp AYH Hb 3yJbIH XaM HOJIOOT IIOK Hb ©DXUIH TOTOO XaMIaalaJThIH MEXaHU3M/]
300JIpeX OOJOMKIYH, MaKpO TYBIIHUH XY4T3H 3pcadi OONOXBIT XapyyibK, Mal ax axyina
CYypWICaH OpXHIH aMb)XKUpraar 1ar yypblH 3pcIdii 6HIep epTOMTIHNA OONTOIIMNAT WIITIIB.
bomiorslH XyBbJ 3y[IbIH XaM HOJIOOT WIOKWMH 3CPIr MHCTUTYLHMWH TYBIIHUN SPCASIUNH
XaMraajajuT Iaapjaiararaii 0ereejl OJOH YJICHIH Typlularaap yp AamIurtaij TOOLOTIIOT
Manbia uHAekekKyyacoH naatran (Index-Based Livestock Insurance) 33par OGomiorsiH
XOPOTCIMUT OPreXKYYJIdX, XYPTIIMAKUUT HAIMOIIAYYIIX Hb 3YABIH Japaax OpJIOTbIH YHAJITHID
300JIPYYIIIX]] dyXaj ad Xonooraontoi. MeH 0343 puiiH 4aHap, CAaHXYYTUHH HOell, 6pXUilH
JOTOOJ] CTPAaTeru 33p3r HAMAIT XyBbcard OYXWil ypT XyramaaHbl MaHeN ererael alluriaH

3y/bIH HOJIOOJUTUIH MEXaHU3MBIT WIYY HApUHBWIAH Cy[UIax Iaapjajararaid 6aiHa.

! Ton xon600 6apux soxuozy. Xase: Ioutin saceutin mauxum, Monzon Yacein Hx cypeyyns, e-mail:
khishigt@num.edu.mn
2 Xammpan 30xuozu. I'pazo cucmemc, e-mail: enkhjargal@gerege.mn
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Abstract

This study examines the effects of covariate (dzud) and idiosyncratic (household-level
livestock loss) shocks on herder household income using a 3-year panel dataset of 56
households from Khotont soum, Arkhangai aimag (1999-2001). A non—parametric Kruskal—
Wallis test provides initial evidence that both household income and total livestock holdings
declined significantly during dzud years. Controlling for household characteristics, estimates
from the Correlated Random Effects (Mundlak) model show that the covariate, the dzud shock,
exerts the strongest and most significant negative impact on income. In contrast, the effect of
idiosyncratic livestock loss varies widely across households, depending on herd size, baseline
income, and livelihood structure, with interaction terms indicating that livestock-dependent

households are particularly vulnerable during dzud events.

The findings confirm that dzud operates as a severe macro-level shock that cannot be mitigated
through informal risk-sharing mechanisms, thereby exposing herder livelihoods to high
climate-related vulnerability. From a policy perspective, institutional risk management
instruments are essential for buffering covariate shocks. International experience highlights
Index-Based Livestock Insurance (IBLI) as an effective tool for reducing dzud-related income
losses; expanding its coverage and accessibility in Mongolia could strengthen household
resilience. Future research would benefit from longer-term panel data, incorporating additional
variables such as pasture quality, financial resources, and household coping strategies, to more

precisely identify the mechanisms through which dzud affects rural livelihoods.

Tyaxyyp ye: CRE; Mundlak; 30, manuun epxuiin 0pro2o, yae yypbi WoK, naHel 6262061

JEL aneunan: C23; Q12; 054, O13
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Yauprraiu

MoHuron Viic Hb XWIMHH A6pBOH ynupanTaid, eBauiiH yaupang —50°C xypTan XyHTapasr, 5x
ra3pblH 3pC T3C YYP aMbCTalITail OpOH 06ree/1 XYH aMbIH T'ypaBHBI HAT OPYUM Hb YIaMKIaIT
HYYMIMHH Maj ax axyWJ TyaryypriacaH ampxupraaraid. MajblH aliur MMM Hb MaJIYUH
OPXUIH OPJIOTHIH TOJI 3X YYCBAp Tyi OalirajuiiH HOXIeJ, Iar YYpbIH €epwIeNT Hb OpXHiH

AMUIH 3aCTUIH TOTTBOPTOM Oaligan Iyya HOJIeeaer.

XOIUIragp HYYAIUMH COENTON MaldMH epxyyA OalrainuiiH XaTyy HIMPYYH OpYMHA JacaH
30XHUIIOX YIAMJKJIAIT aprataii 4 HUHIMIM-30UIH 3aCTUIH ©epusientT, O’T433puiiH JaallblH
JOPOMTOI, 3aX 333JIUIH 3PCAAI 333 XYUUH 3YWIMIMH yIMaac AaBaH TyyjlaxX 4aJaBX Hb CyJapd
OaifHa. MoHrON AaBTaM)KTail TOXUOJAJIOT TaH, 3y 33PAT Iar YyPbIH FaMIIUTT Y33TAIYYA Hb
MaJl @K axyHH YWIIBIPIAII HOLTOM XYHAPAI YUPYYIDK, OpXHUHH dM33r Oailamisir
HAMAIIYYJIPX31 Heneesnk OaitHa (People in Need, 2020). 3yn Hb UX X3MXK?I3HUH Iac, XYHTHH,
TXKIDIIUAH XOMCIOJ 33p3r OJIOH XYYUH 3YMIIMHH XaBCapCaH HOJIOOreep MAJIbIH XOPOILOJ
OTIIOM ©6CeX Y33raai Oereex OairanuitH OOJOH HUHIAIM-3MUIH 3acTuitH Oycaj >pcadnTsi
XaBCapcaH YyeJ ©pXUNH TYBIIHAIC 9XJI33] OPOH HyTar, YHIDCHHUM 3IUIH 3acarT XypTiil epreH
1ap XypasTdiu yp aaraBap yycraor. JXKumman6sm, 2000-2002 oHbl gapaaicaH 3y[AblH YeI HUAT
11.2 cas Tonroit man xoporacoH Hb (JICA, 2023) man ax axyiiH canGapbIH 3M33T OaiiATIbIT TOA

XapyysicaH TOXHOJA0I FOM.

3yIbIH HONIOO OYX OpXe]I MKW WIDPASITYH 0eree] H? Hb XOIKIUNHH HIUNH 3aCTUITH OHOJT
©PI'eH X3PAMIALIAAT SPCIIUIH aHTWIIANTal HATT ysulaar. DAUMH 3aCTUIHH OHOJJL INOKUIT XaM
HeJneeT (covariate) OomoH XyBb epxuiiH (idiosyncratic) I3k aHrwigar 0ereej >IArdpHUilH
HOIIeOJUTHIH MexaHu3M 3pc sutraatait (Townsend, 1994; Deaton, 1991; Morduch, 1995). XyBs
OPXUIH IIOK Hb OPOH HYTTHIH TYBIIHUH anbaH Oyc JaarraiblH CYJDKI), OPXUIH XOOPOH IBIH
TycJaMXK, 393J-TYCIAM)KUHH CyBraap TOHOPXOW XAMXKI3HI 306JpeX O0IOoMXKTOH 0oi Xam
HOJIOOT HIOK Hb OYX OpXe]] 33p3T HeJeeAer Tyl 3Ar33p XaMraajlalTblH MEXaHU3M 6epee
LIOKOZ ©pTeX, OpJIOro, XJ3P3MId), XOPOHTMWH XypUMTIAJblH TYBIUMHI WIYY XY4YTdH,
TOTTBOPTOM, “maarrargaaryil” Henee y3yynaor (Alderman & Paxson, 1994; Rosenzweig &
Binswanger, 1993). MiiM33¢ 3y Hb OHOJIBIH XyBb]] “‘aarrargaaryii” XxaM HeJeeT LIOK 0eree
OPXUIH 3IMIH 3acarT Wiyy T'YH3TUH Heleesaex €CTON IICHH XYIUIT Ouil. DHD OHOIIBIH CYyph
Hb CyJaJITaaHbl YHJICOH aCyyATHII TOAOPXOMIOX OONIOMXK ONroxx OaifHa. 3yIbIH XaM HOIeeT
IIOK Hb OPXHIH OPJIOTOJ XyBb OPXUIH IIIOKOOC MIIYY XYUYTIH HOJIOOIeX ECTOU 10y, X3PIB TUIUM

0011 GOUT ererae I33p JH) suiraa X3PXd3H WIdpU OaiftHa B3?
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OHAXYY cyfasiraansi 3y/IblH ©pXHIH OpJIOT0]] Y3YY/I3X HOJIeeUINNHT ApXaHraid aiMruiiH XOTOHT
CyMBbIH 56 MamuuH epxuitH 1999-2001 oHbI rypBaH >KUJIMIH [TaHE 6rerae alluiad YHAIIIB.
Cynanraansl 6yc 6010X XOTOHT CyM Hb XaHTailH HYpYYHBI 3YYH YpJ X3COI'T Oaiipiax, eBes1ee
—20°C, 3ynaaa +16—aac +18°C mymaan, xxunn 300400 MM Xyp TyHazac yHajaar, 031433 puiiH
MaJl ax axyi gaBamraiiican 6yc oM. Tyc cymana 2000 6omon 2001 oHA 3y TOXHOJICOH TYI
1999 onsl ereraen 3yaryit yeuir, 2000-2001 onbl erernen 3yarail yeuir WinpxXxuiink Oaiiraa
Hb 3Yy/IbIH O©MHOX 0a JapaaxX OpJIOTHIH ©OPWIeNITHIT NMaHeN ererIuiH XYPIdH XapbIlyyaaH

LIMHKIBX 00JIOMK OJIr0K OaiiHa.

Cynnaracan OaiiiibIH TORMA AyplICaHYIaH, OJIOH YICBHIH CyJalraaHyya Yyp aMbCTabIH IIOK
Hb 36BXOH OpJOTBIH IyHA2X TYBIIMHI OyC, OPJOTBIH TapXalT, XOPOHTUHH TUHAMUK,
COPIITUMH XypAd, APCANIMUH 3aH YWIMHH ©epu4eiT 33p3r OJOH XAMXKIICIIP XYUTdIH
Heneemnaer 6o1oxsIr TorroocoH (Dercon, 2004; Hoddinott, 2006; Jensen, 2000; Kazianga &
Udry, 2006). Mounronsia Hexuena Kakinuma et al. (2024) 3ynsiH qapaa OpiorsiH TArmI Oyc
0aii1a’ OrIOoM HAMOATIJATHAT XapyyJcaH 4 3yAbIH HOJIOer XaM HelleeT OOJOH XyBb OPXUIH
IIOK OOJITOH SITaH IIWHXKHUIICOH TMAHEN cyJairaa XoBop OaifHa. DHY Hb 3y/IbIH HOJOOJUIUNHH
MEXaHU3MBIT OPXUUH TYBIIHH] HAPHUHBUIAH TOIOPXOIMIOX MIaap IarsIT yiaam Oyp HIMITIYYIDK

OaiiHa.

NiiMa3¢ 3HAXYY CyaaliraaHbl 30pWITO Hb 3YJbIH XaM HEJeeT IIOK (3y[ TOXUOJICOH >KHITYY.)
0O0JIOH XyBb OPXHIH IIOK (MaJIbIH XOPOT/UIBIH XyBb, OPXUWH O3ITIIJ, JaBaH TYYJIax 4aJaBX
33par)-UH OpJorof Y3YYJdX Hejeer siraH ToAopxoinox sieaan oM. Cymanraanj gapaax
acyyatyyaan xapuynaHa: 1) 3ya MaaduH epXUidH OpJOTOj CTAaTUCTUKUIMH XYBbJI a9 XOJIOOTI0T
OYXHIl MAIIAPTAIXYUIl HONOO Y3YYIICOH 3¢3X 2) OpXHifH TYBIIHUHN HIOK OYyI0y ©BOJKHITHIHH
O9ITraI, JaBaH Tyyllax YaJaBX, MajblH XOPOTJOJ, CAaHXYYTHHH HEeIl 33p3T XYYHUH 3YWIC

OPJIOTBIH X3JIOAI3IUIH ToJ1 Tailnbapiardy MeH 3CaX.

OryysuuitH OyTAI] Hb yAUPTTaJl X3CAI'T 3yJIbIH MOH YaHap, CyJaliraanbl OyCHitH oHIIor 00JI0H
MaJYMH OpPXMWH aMbXUPraaHbl LAl YYpbIH LIOKT ©PTOMTTHI Oal[uIbIl OHOJBIH OOJIOH
SMIIUPUK YHADICIDIIP TONOPXOMIDK, 3YIAbIH LIOKWMH OpPJIOrOA Y3YYJI9X HOJIeer IaHel
ererIeep YHIIAX IAapJIarbil A3BIIYYJICHIIP 9X3IDK, AapaardiiH X3CAIT XOIOOTJ0X ©MHOX
CyfaJiraar TOMMIIOH, YJIIMaap erernesl, apra 3yd, YHII32HUNM Yp AYHI TAaHWILYYJaH, 313CT Hb

TOJI IYTHOIIT, 360BIOMKHUT HAI'TIOH XapyyJIHA.

Cynaarjacad 6aiiluIbIH TOHM
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VYyp aMbCraiblH rapajitail XaM HeJIeeT IIOK OO0JIOX TaH, 3y[ 33p3T Y33IA31 Hb Mall aX axyu
JaBaMraiyican Oyc HYTIyyZaaj epXHiH OpJIOTo, X3P3IVI33, XOPOHTHMHH XypUMTIAN XY4YTdHH
HOJ166JI716T OOJIOXBIT OJIOH YJICHIH CyJaJIraaHyy/l TOTTOOCOH. DIUITH 3aCTUH OHOJIBIH TYBIIWH/
Townsend (1994), Deaton (1991), Morduch (1995), Dercon (2004) HapbiH COHrojor
OYTI21YYl OpXHIH TYBIIHUH 3PCA31 XyBaalllax MEXaHU3MbIH YHACOH 3apUMBIT TOOPXOMICOH
Oaiimar. Dnrasp cyanraaraap XyBb ©pXUiH IIOK Hb TyXaiH Oyc HyTTuitH anbaH Oyc faarraibiH
CYJDK?3, XapuilaH TyCJalllax MEXaHW3M, ©pXMMH XOOPOHIBIH 333JI-TYCJIAMKUNH CyBraap
TOOPXOM X3MIKIH]I 306JIpeX OOJOMKTOH 0O XaM HeNeeT IIOK Hb OyX epXea 39par
HOJIeeJIZIeT TYyJ JIOTOOJ JaaTrajblH MEXaHW3M OYp3H axuuiax OOJOMXKIYH, ylIMaap Opioro,
X3PI3M33, XOPOHTUIH TYBIIMH] WIYY XYYT3{, TOITBOPTON COper Hejaee Y3YYJA3r OOIOXbIT
HOTOJICOH. DH? Xypa3HA Alderman & Paxson (1994), Rosenzweig & Binswanger (1993) 3apar
CylajraaHyyl Har YypbIH SPCINIUAH Y€l OpXHMH XIPATI) OOJIOH XOpOHTUWH OYTIUIH
©OPUWISNT XIPXIH ABArIJaruiir OHOI—3MIUPUKUNAH TYBLUIMH] OaTanraaxyyjacaH. DH? OHOJBIH
YP AYH Hb 3yAbIH HOJI06T 6pXUIHH TYBLIMH]] XaM HOJI0eT O0JIOH XyBb OpXUIH IIOK OOJITOH sIIraH

IIMHKJIIX [AapAJIarbil OHOJIBIH XYBb/ 3aMIIITYH 60ITOI0T.

OMIOUPUK Cylairaar epeHXUi]] Hb TypBaH YUV XyBaaH aB4 y3»K 0oiHO. Harayraspr, yyp
aMbCTaJIbIH IIOKUIH HMIH 3aCTUIH HOJIOeT CylaliCaH aXUJIJ XaM HeJIeeT O0JIOH XyBb OPXHITH
IIOKUIH sJITaar ToApYy/Iax Hb Toj 3o0puiro Oaiaar. Van Dillen (2008) DHATX3TUiiH raH raqurt
OpPTOMTTHUIl OYCHITH MaHeN ereruieep XaM HeJleeT OOJIOH XyBb OPXUHH HIOKUWH XapblaHTyH
HOJIOOT YHIIX3 OPXHHH TYBLIHMHA HIOK OPJIOTHIH X3JIOAI3IMIH TON 3X YYCBIpP OONIrHHAT
xapyyncan. Skoufias & Vinha (2012) Mexkcukuitn MXFLS erermneep xyp TyHazaac,
TEeMIepaTyphlH IIOK Hb OPXUIH X3PIMIIIHA MII3TIPXYUIl Helleener 0eree/ HeIeeUINHH
X3M)K33 Hb OYC HYTTHMHH LAr yypblH OHIUIOT, YJIHMPIJIBIH MOWIereec XamaapaH sraaraur
TorroocoH. Adpukuiin Hexuena Dercon (2004), Hoddinott (2006) 33par cynanraanyyxa yyp
aMbCTAJIBIH IIOK Hb OPJIOT0, XOPOHTHIH XypUMTIIaJl, XYHCHUI XOP3MIIdH] XYUTIH Heneenger
6osoxsIr HOTONICOH. MeH Jensen (2000), Kazianga & Udry (2006) 33par cynanraanyya xyp
TYHaZacHbl X3J03J133JI, TaH 33p3T LIOK Hb XOP3MII3 3600JPYYIdX MEXaHU3MA XdIPXIH
HOJIOeJIITUIT HapuiiBwiaH xapyyiacad. CyynuiiH yeuiiH Oyc HYTTWHH CynairaaHyysa 3yAblH
IIOK Hb OPXUWH TYBIIHUN HOJIOOJUIOOC [aBXK, MAKpO 3AUNH 3aCTMHH XA3MXKIOHJ XY4YTOHU
noprunt yycraaruir ook 6aiitna. CAREC Institute-uitn QEM19 Taitnanng (2026) Monron
Vicaa TOXHOJIJCOH 3Yy/IbIH yAMAaac MaJIbIH XOPOTZIOJ OTILIOM ©CeX, Mall &K axyWH canlapblH
opsioro 00J0H OyC HYTIMIH 3IUMH 3aCTUHH HJIPBX MOIIAIIAPXYUL OyypcaH Hb 3yIbIH XaM

HOJIOOT IIOKUIH MaKpo IMHXUUAT OatancaH. TalimaH MeH 3yAbIH Japaax epXWHH OpJIOTHIH
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YHaIT, aMBXUPTraaHbl TOPOWUTON, >KMKHUI MaT4JbIH 5M33T OaWUIBIH HAIMATIUIT OHIIOIK,
3y/bIH IIOK Hb ©PXUIH 10TOO/ XaMraaIajaThIH MEXaHU3Maap 300JIpexX OOJIOMKIYH XYUT3H 10K
OO0JIOXBIT XapyyJcaH. DAr33p YP AYH Hb 3YJbIH XaM HeJIeeT IIOK 6pXUHH OpJIorojl TOITBOPTOH

ceper HeIeOeTIH IICHH FHIXYY CyAalNTaaHbl OHOJBIH XYIIIITTIH HUHAIMK OaiiHa.

Xoépmyraapt, epxuifH dM33T Oaiffan 0a SPCHdIUIH MEHEKMEHTUWH CyJalraaHj IIOKHH
eMHeX 0a Japaax HexI1eJ OaiiibIH suraar Tonpyynaxan tesiepaer. Shehu (2015) Hurepwuiin
bepmep OpXYYIUIH YHASCHUM TYBIIMHJA TONO6JIeX erermeep XaM HeJIeeT OOJOH XyBb
OpXUIH MIOKUUH XOP3MIdIHI Y3YYJIDX HOIeer YHOJIX3 YHMMH IIOK XAMIHWH XY4TdH
HOIIOOTIH, sAMyy Opxyyd OairanwitH OOJIOH SMUIH 3aCTHH IIOKT WYY AM33T OOJIOXBIT
TOrT00cOH. MoHronbiH Hexuena Altansukh wap (2023) HYyAdTUAMIH aMBXHpPraaHbl 3M33T
6aiieir SLA 6onon LVI apraap yHAK, yCHBI HEell, O3TU3pUIH JAOPOMTON, 3aX 333JIHMIiH
XYPTI3MK 33p3T XYYMH 3YWIC Hb I[ar YypblH LIOKHMH Yea ©pXuHH 5M33r Oailaisir
HAMAIAYYJAATUAT XapyyicaH. Barrett & Carter (2006), Janzen & Carter (2013) 33par
CyJaJIraaHyyJ IIOKUWH Japaax COPIaiT Hb XOPOHIMUH TYBIIHAIC XaMaapaH 3pcC suiraarai,
ANYYPABIH YPXUHA YHaX 3pCIdNTiir oHmosicoH. MouronsiH Hexuenn Ferndndez-Giménez
(1999, 2002) 60m0n Sternberg (2010) HapbIH cynanraanyys 3yblH pCIATUIH MaKpO TYBLUIHUN
[IaNTraad, O3MUBPHUIH JOPONTON, HYYMUIMHH 30XHOH OalryynanThlH —©epusIedTHHT
TOJOPXOMJICOH 4 ©PXUIH TYBUIHUN TUHAMUK HEJOOJUIMHT SMIMPUK Oaliaap HapHiBUIaH

cyutaaryii Oaitna.

['ypaBnyraapt, nmaHen ererneij CyypwicaH JUHAMUK IIUHXWIT) Hb MIOKUHH OOTHHO OOJIOH
IyHJ XyramaaHbl HeJIeer WIYY HapHiBWIaH IIWHXKIAX Oosomxk onromor. McPeak (2004),
Carter & Barrett (2006) HapbIH cymanraanyya MajblH XOPOIJOJ, XOPOHIMIH TYBIIMH Hb
IIOKUUH Jlapaax COPIUITUUH XypH, SAYYPJIBIH YPXUHJI YHAX 3PCIdITIN X3PXdH YSIAAArUNUr
xapyyncaln. Monronbsia Hexnenn Kakinuma nap (2024) 2004-2013 ounsl 787 epxuiiH maHen
ereryieep 2009 oHBI 3yl Hb OPJIOTHIH TYHJaK TYBIIHAAC TaJHA OPJIOTBIH TapXalT, TATHI Oyc
Oalimana Xy4yTdil Heneenner 0eree] MallblH XOpPOTIOJ OHAePTIH epXyyad 3yIbIH Japaax
COPIAATH XYPU Yaamarryir rorroocon. Men Lybbert napeia (2004) cyganraa Man ax axyun
CYyypuJICaH OpXUHH XOpeHTMHH AMHAMUK Hb IIOKMWH Japaax COPraiTdI XdpXdH ‘‘asset
threshold” Oyroy xepeHruitH 00Cro YYyCraArMir xapyyjcaH Hb 3YyIbIH Jlapaax C3pTaJITHIH

MEXaHU3MTall OHON—AMIUPUKUITH XyBbJ HUHIYK OaiiHa.

JIP3px cynaiaraaHyyablH HUWTIST Yp OYH Hb yyp aMbCTaJIbIH LIOKUWH HOJIO® Hb OPXUNH
XOPOHTUIH TYBIUIMH, OalpIInIL, 3aX 333UIH XYPTIIMK, JacaH 30XUII0X YaJBapaac XamaapaH

spc suraarail WidpaAr 0ereen IIOKUIH JapaaxX COPIraIT Hb OYX epxej] WK1 Oyc TIAruir
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xapyynzar. I 5B4 MOHIOJIBIH HOX1OJ1]] 3y/IbIH HOJIOOJJIMIT OpXUIH TYBIIHUN [IaHEJ OTeTJI0ep,
XaM HeJIeeT OOJIOH XyBb OPXUIH HMIOKUHUT SJTaH XOM)KCOH SMITUPUK cyaairaa 6apar Oaixryii.
OMHeX CylairaaHyyablH MX?HX Hb MaKpO TYBIIHUI MaJIbIH XOpPOIIJBbIH CTaTHUCTHUK, dM33T
OaifUTBIH MHJEKC, ICBA HIT yHaaruiiH cross-sectional erermenn TynryypiacaH Oaiijar.
Witmaac 3ynbiH eMHeX 0a 3y/IbIH YeMHH OOTMHO XyralaaHbl AUHAMHUK ©0pUJIeITHUT epXUilH
TYBILUMH/ HAPUUBYJIAH XOMKUX, IIOKUIMH TOPIYYAUNH sIraar IaHes perpecCuill apradsianaap

YHJI3X IIaapjuiara yycyk OaiiHa.

DHAXYY Cyllairaa Hb J39pX [OOPXOUT HOXOX 30pUIT0TOM Oeree (i) 3y[IbIH XaM HOJIOOT O0JIOH
OpPXUIH TYBIIHUM IIOKWHAH HONeer T'ypBaH >KWIMWHH IaHeNl ererayeep suraH YHIDK, (ii)
CRE/Mundlak 3arBapeir ammriaH epXHiH TOITBOPTOW suIraar XsHaX, 3yIbIH HOJIeeIJUIHH
MEXaHU3MBIT OHOJI-3MIHMPUKUIH Oaranraar caibkpyymxk, (iil) 3yabiH eMHeX 0a 3y[blH YeuilH
O0OrMHO XyralaaHbl IMHAMUK ©OpWIeITHHT TOOH Oaiymaap XdMXKCOHIIP HHIXYY Keilc
CyJaJIraaHbl XYP33HJ MaJTYUH OpPXHHH 3M33r OaliiIblH MEXAaHU3MBIH TallaapX SMIHPUK

IOOPXOUT HOXOXK OaiiHa.
Orernea 60,10 Apra 3y

OHAXYY cypanraana ApxaHrail alMruiiH XoToHT cyMbIH 56 epxuitH 1999-2001 oHbl rypBan
KUJTUWH TaHen ererned (HUMT 168 axwunmanrt) amuriaB. Orermuir YCX-uel 1998 oHbI
AMBXHpraanbl TYBIIHMM TYYBIp CyJajraaHbl MO Tyaryypiaad, [epmanbl
Ruprecht-Karls Universitdt Heidelberg-uiin cymnaaunaap axmyynacan 6ar 2000, 2001 onsl
HaMpBIH yIHUpa] yryyiacad. Apxanraif aitmar, XoToHT cyM Hb 1999/2000 6omon 2000/2001
OHBI 3y/bIH HeNeeHa xyuTdit eprceH (United Nations OCHA, 2001) 6yc HyTruiin HAT Oalican
TYJ 3y[bIH IIOKUIH ©PXUIH OpJIOrof Y3YYJI3X HENeeJUIMHT cyaiaxaJ TOXHPOMXKTOHN Taimdap

00JK OaifHa.

Cynanraann xampargacan 56 epxuiir HS2000 cynanraansl Xyp33HA XOTOHT CYMBIH HyTar
JPBCTAPT OpPTeH Tanbair xaMmpyynax Oaiuiaap, CyMbIH YIUP/UIAryyATail 30BI6II0H, MATIYHH
OpXYYAUNH NyHJAac HTMKWH CaHAMCapryu TYYBpHMH apraap COHrocoH. MM TyyB3pidiT Hb
CYMBIH JOTOpX OaWpIUIBIH OOJOH Mad aX aXyWH HOXIIONHHH sraar TOIOPXOH XIMIKIIH
TyCTaH aB4, ©pXHUIH TYBIIHUI ©T'OTUINIH T0TOO XYUYHUHTIH OalIbIT XaHTaX 30pUITroToN OaifB.
XapuH cynainraansl Tanbap 0010X XOTOHT CyMBIT 30pHUYyA COHIOCOH Hb TyXaiH Oyc HyTar
3yAbIH HOJIeer XYUTAIH XYJI39H aBcaH Oyc HYTTHMMH OHILJIOTHMMI TycracaH 4 WM 30pHITOT
couronT (location selection) Hb erermnMiiH YHIICHHH TYBIIHHHM TeJI0eI6X 4YaIBapbIir

Xsi3raapiax Xy4uH 3y 6osor.
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Oreresn 36BX6H HAI CyMbIH XYP39HJ LyIJIapCcaH Hb CyAaJraaHbl apra 3yHH XyBbJ X3 X3I9H
OHIYIOT Xsi3raapnantrail. Harayraspr, razap3yiin xyBba oiip Oaiiprnantait epxyya 03m433puiin
yaHap, Lar yypblH HOXLOJI, 3aX 393JIMHH XYPTIOIMK, HUUTIM-3IUIH 3aCTUIH OPYUH 35P3T OJIOH
TaJbIH TOCTH XYUHMH 3YHICHIT XyBaaJliar Tyl aXXHUIJIAJIT XOOPOH/IBIH spatial autocorrelation
YYC3X Marajyiaatail. OH3 Hb CTaHAApT ajjaar JyTyy YHII3X, yIMaap NapaMeTpUiiH CTaTUCTUK
a4 XOJOOTIUIBIT XOTPYYJPH YHIIIX HpcadnTdid. WMiM33C YHOINIr9HA OpXHH TYBIIMHI
KJIACTepidCcOH cTanmapt anmaa (cluster-robust standard errors) amurinax, epxXuilH HOTOPX
aBTOKOppessily OonoH heteroskedasticity-r 3acBapiaH, YHIIT9HUN HalaBapTail OaiuibIr

XaHrax apra 3yWr X3paIidB.

Xoépayraapt, maHea ererUIMiH YaHAPT HOeeseX Tojl 3pcadi 0oox attrition Oyroy epXuitH
CyJaJraaHaac rapanT yycax spcaantdil. Cynanraansl 0ar Maaubl HYYCOH Ta3apT Hb OYMK
ApUIIyIara aBcaH Tyl OpXYYH CydajraaHaac caHamcapryil OOJOH CHCTEeMT3W Trapaaryu.
Witmanc manen erermen OanmaHcTail, attrition-tait xombootoi sample selection bias yycax

Marajian Mamr 6ara 3K y3»K OOJHO.

I'ypaBnyraapr, cygairaansl Tandap 0010Xx XOTOHT CyMBIT 30PHY/] COHTOCOH Hb 3y/IbIH HOJIOeT
XYUT3H XYJ33H aBcaH OyC HYTIMHH OHIUIOTHMMI TycracaH 4 WM COHTOJT Hb OTerIuilH
YHIOCHUU TYBIIHHUM TOJIOOJIOX 4YaABapbil Xssraapiajgar. MimMsac SHoXyy erermes Hb
MoHronbslH OyX MaJuduH OpXUHT Telleesex 30pHiIroToi Oyc, XapuH 3yAbIH HOJIeeJUTUIH
MEXaHU3MBII HApUMBUYIAH MIUHXJIOX, OPXUMH TYBIIHUM LIOKWUNH suIraaTal WiIp3J, 5M32T
Oali/uIbIH OYTA1I, OPJIOTHIH AMHAMHUKHUIT T'YH3THHPYYIISH Cyajaxaja YMINIICHH Keic cynanraa
'K Y39X Hb 3YHT3H. DH1 Hb CyJairaansl Yp AYHT MAaKpO TYBIIHUH €pOHXHM TYTHAAT OOITOH
Tainbapinax Oyc, XapuH 3yIbIH YEI OpXHHUH OpJOro X3PXdH ©epusIergex MEXaHH3M, 0K
JAMKUX CyBal, OpXMHH JacaH 30XMIOX CTPAaTerMUI WIYy HAPUHUBWIAH TOMOPXOMIIOX

OOJIOMIKHUIT OJITOJIOT.

OpXuiiH OpJIOrbIH TMHAMUKUWI CyAjaxaj MaHeN ereraell alluniax Hb ©PpXUHH TOTTBOPTOH,
aXUIIargaaryu suiraar xstHax 00JIOM>K OJIrOAOr OOJIOBY TOJI XYHAPAI Hb ©PXUIH TOITBOPTOU
HeNee U; O0oH Tainbapiard XyBbcarduja X;; XOOPOHABIH Xamaapall oM. X3p3B HiM
xamaapan OaiiBan Random Effects (RE) 3arBapein yHucsH Ttaamarnan cov(u;, X)) =0
30PUYUTAOXK, YHIITI TOrTBOpryil 6omox spcmantdid. Fixed Effects (FE) 3arBap TorTBopTOit
YHDII33 erjer 4 Lar XyraaaHbl XaM HeJleeT IIOK (3yAblH >KUIYYA)-UHH Hejeer (epXWilH
TOTOPX XAMOAI3TYH Tya) YHIIDK yanaxryid. ©epeep xom6on, FE 3arBap Hb XaM HeneeT

IIOKHITH HOJIOOT OHOJIBIH XyBb]l TaHUTAAX Oomomkryii 6onromgor (Wooldridge, 2010).
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DAr>3p OHOJ-apra 3yHH XsA3raapialThil aBaH Tyyjlax XaMI'MiiH oHOBuYTO# apra Hp Correlated
Random Effects (CRE) 6yroy Mundlak (1978) 3arBap rom. Mundlak-niin xanqaraap u; 605on
Xt XOOPOH/IBIH XaMaapyIbIl TyXallH ©pXMifH XyralaaHbl JyHIaX XyBbcard X;-aap JamvKyylaaH
wpxuiliok, RE 3arBapblH TaamMariainbll 30pUUXTYWI3p TOITBOPTOM YHAITD? aBax O0JIOMXK

oypanar. CRE 3arBapbiH YHACOH X3103p:
Vi = X + X0 +u; + & (1)
OHJ

)?i - TyXallH epXuiH OyX XyramaaHj aXWuriaracaH X;; XyBbCardiblH XyTalaaHbl TyHIAX

(Mundlak-nifH nyHI2%)
0- GYJI3T XOOPOHIBIH XAIOAI3IMIH HOJIeer HIDPXUAIIX KOIPPUIIHESHT

CRE 3arBap sb (i) FE 3arBapsiH aaui epxuifH TOITBOpTON sutraar xsHax, (ii) RE 3arBapein
anui nar xyranaaasl dummy xyBecaryasir (zud2000, zud2001) yHam3X 60IOMKUHIT Xaaranax,
(ii1) RE-mitH Taamarian 3epuuraexeec COPrUiK TOTTBOPTOM YHIITI) ereX, (iv) Oyiar 1oTopx
00JI0H OYJIAT XOOPOH/BIH HOJIeer sUITaH TOAOPXOMIOX AaByy Taitail. MiiMda3C 3yablH XaM

HeJIeoT MOKUNT YHAMIX3 CRE 3arBap oHON-3MIUPUKHUIH XyBbJ XaMI'MH TOXUPOMIKTOU FOM.
OHaxyy cynanraann amuniacad CRE 3areap napaax 6aiiiaap TOIOpXOMIOTI0HO:

In (hhincome;,) = Bihhsize;, + Bochildnum;, + Bslivestock;,
+B4lost2000;; + Bslost2001;; + Belost2000,c,, + B7lost2001,..,, + Bgln _asset;;
+y1zud2000; + y,zud2001; + 60;meanyygize; + O,mean pignum; + 03meanpesiock;

+8,Soumyy,; + §,Aimagym; + 6:MainMyy,; + §,Heating; + §s0ccup; + u; + &;; 2)
OHp:

Xamaapan xyBbcard In (Rhipcome;,) Hb OPXUAH HUAT GOIMT OPJIOTBIH Jorapudm 1oM. 3yabiH
xaMm HeneeT mokuir zud2000 6omnon zud200] dummy XyBbcardgaap WIDIPXUHICIH Oereen
AP Hb OYX Opxei 33pATLPH Heneesex Tyd covariate shock rax y3»x, opioron ceper
HOJIOOTI TPK TaaMamiaB. XapuH ©pX OypuiH MajblH XOpPOTIJIBIH XyBb 00JOX
lost2000;, lost2001;; ub epx OYpT XapuinaH aauiryi Hemneesnex idiosyncratic shock 6ereen
MOH ceper HelleeTdH Oaiix XymIsnaTTdid. MamuuH epXuiH 5M33T OaluibIr  Imanarax

lost2000,cc,,, lost2001,;, interaction XyBbcardui Hb 3yJbIH Y€I Mal4MH ODPXYYIUHH

OpJIOTO MJTYY XYUT3H Oyyplar 3COXUMT WiIpYYIdX 30pHITroTOW. OpxuitH OyTauTsi X0n600Ton
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XyBbcaryjaac hhsize;, Oyioy aMm OyIHHH TOO Hb XOJOJIMOPUHH HOOLUHT HAIMATAYYIIX (+)
OO0JIOH XAPITIIIIHUMA TapaMTHIT ocreX (—) Xo€pamon HeneeTd, childnum,;; Oywy XyyXauitH
TOO OpJIOTON XOEPAMOJ, XapuH HHUUT ManbliH TOO livestock;, OOIOH XOPOHTHIH XIM¥KII
In _asset;; Hb 3epar HOJIOOTIHU K Y33B. baiipuisia XyBbCaryuy
SouMyy, ;, Aimagy, , MainMyy,; (cyMm, aiimar, roi 3ax 39971 XYPTJIX 3ail) Hb 3aX 399JUHH
XYPTIIMKHUUT Oyypyysaar Tyl OpJIoro]] coper HeaeeTi. OpXuitH TOrTMOJ HIMHXKYYX 000X
Heating; (KUIUIH Typll TYJIPX TYJIIHANA HEeLl XaHraiTTall 3¢ax) O6osoH Occup; (epxuilH
TAPrYYH MaIYMH 3C3X) Hb aMbXXHPraaHbl TYBIIMH OOJIOH OPJIOTOTOM 3epar Xxamaapanrtai rax

taamariaB. CRE szarsapr Garrcan Mundlak-niin nyHnax xyBbcardun ( meanNppgize;
MeaN chilgnum; MEANiyestock ;) Hb OPX XOOPOH/IBIH TOITBOPTOH suraar 6apbx, RE Taamarman

30pPUUIIOX06C COPTUMINX YYPIrTIi. AnjaaHbl THULIYYA Hb OpPXMHMH XyramaaHbl XyBbJl
TOTTBOPTOM OOJIOBY akuiargaaryi canamcapryid Hemee (u; ) OOJIOH XyramaaHbl XyBb[

eepusIeriex caHamcapryi ainjaaa (&;;) oM.

3arBapT OpcoH 3apuM Tauadapiard XyBbcarduj (GKUIIII03I, HUAT MalblH TOO, XOPOHTUNH
X3M)K33) Hb OPJIOTOTOM 33PATILPH TOAOPXOMIIOTIOX MarajyiaiaTaid Tya SHAOTeH OalauibIH 3X
YYCB3p O0imk Gos3omryid. DH? Hb OpIIOTO, XOPOHT®, OPJIOTO T3CHH JABTAITTAl MEXaHU3M
yycrax reverse causality Omii OGonrox Oerees MeH OpXWHH aXHIIArnaaryi MIMHXKYYII3C
manTraanax omitted variable bias-uiir yycrans (Angrist & Pischke, 2009). Oarasp xyuun

3YHIIC Hb KO3 (DUITMEHTYYIBIT TAXKYYIyyaaX dpCAIITIN.

Cynanraanj ammuriacaH NaHesl erer[IuMiiH Xyranaansl nap xyp?d3 (T = 3) OoruHo Tyn nar
XyBbCary aluriax, 3CBaJ TaJHbl XYYHH 3YWI CyypHiicaH HaiiiBaprail instrumental variable
TOAOPXOiIOX O6osoMk Xsa3raapiaraman 6aiina. CRE/Mundlak 3arBap Hp epXuifH TOrTBOpTOH,
aXUIIargaaryi suraar XyramaaHbl TyHJaXK XyBbcaryjaaap JaMKyylaH XsHax, unobserved
heterogeneity-rasc yyasx sSHAOTeH OaliibIH SPCIUIUUT TOAOPXOH XOMXKIIHI Oyypyymk
Oaifraa 4 33paripPd TOAOPXOWIOTIOX OalIBIT OYpIH apmirax OoimoMxkryi. MiMaac sarasp
XyBbCAr4JIblH KO3((QUIMECHTYYIBIT MIANTIaaHT OyC, 36BXOH HOXIIONT XaMaapiblH TYBIIUHJ

Tainbapiax Hb 3YHTIH.

Xapun 3yneiH dummy xyBbcaraua (zud2000, zud2001) epxwuifH 3aH TeNeB, MIHIIBIPIIC VI
XaMaapax Lar yypblH IIOK TyJ 3K30TeH IHHXKTIH. WitMaac cynanraansl roi 30puiaro 00aox
3yAbIH XaM HOJIOeT HIOKUHH OpJIOTO]] Y3YYJIX HOJeer IIAITIaaHT YTHIT XUHX O0JIOMXKTOM

X3B33p 'YK Y33B.
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XycHart 1-1 cymanraans ammriacad 168 axurnanraac OypAdsX epXHUiH MaHeNl ereruIniiH

YHACSH CTaTUCTUK MHHX(YYHHﬁF HOI'TI'5H Y3YYJI9B.

Xycnorrt 1. Taiinbapiax cTraTHCTUK

XyBbcard Obs Mean Std. dev. Min Max
OpxwuiiH HUHUT GOJUT OPIIOTHIH JOTapu(pm 168 13.312 0.843 10912 15.251
AwM OynuiiH T00 168 5.179 2.031 1 15
XYYXIHiH TOO 168 2.185 1.413 0 6
Mautbia T00 168  117.131 109.148 0 780
2000 OHBIUSYI[aI[ aiacad MajiabiiH T00/2000 oHEI 9- 168 0212 0.672 0 6.346
p capn Gaiiraa MabIH TOO
3001 OHBI 3y/aH]l AIICaH MalIbIH 100/2001 OHBI 168 0258 0587 0 3720

-p capy Gaiiraa MasbiH TOO

1ost2000 % mMam4uH epX 3¢aX 1aMMHU (MaTInH
opxuita 2000 OHBI 3y/IbIH Y€/ XOPOrUIBIH HIMIAT 168 0.177 0.633 0 6.346
HOJII00)
lost2001 % mam4uH epx 3¢aX 1aMMu (MaTIuH
opxuita 2001 OHBI 3y/IbIH Y€ XOPOrUIBIH HIMIAT 168 0.205 0.530 0 3.720
HOJI00)
OpxuiiH XOPOHTHITH JIOrapr M 168 14.885 1.066 11.695 17.305
2000 OHBI 3y/IBIH JAMMH 168 0.333 0473 0 1
2001 OHBI 3y/IBIH JaMMH 168 0.333 0473 0 1
OpxuitH aM OYIUIH TOOHBI XyTanaaHbl JyHIAXK
(l\ﬁun dlak) Y Y Y 168 5.179 1.962 1 14
Xyyxauitn TooHsI Xyranaasnsl qyHaaxk (Mundlak) 168 2.185 1.375 0 5.333
Mautbia ToOHBI Xyranaansr gyHaax (Mundlak) 168  117.131 103.406 17.667 646
CyMBIH TOB XYPTAJIX 3aif, KM 168 11.304 9.854 0 30
AMMIHIH TOB XYPTIJIX 3ail, KM 168 83.536 38.866 0 167
YHICOH 3aX 393J193¢ aJIC/IaracaH 3ai, KM 168 39.768 78.774 0 415
JKunuiiH TypiI TyJI9X TYIIIHHN HOOI XaHTaJITTal
o Y 168 0.750 0.434 0 1
MargrH epX 9¢9X JaMMH 168 0.839 0.368 0 1

Ox cypBamk: CymiaadniiH TOOL00

OpJOrbIH TapXalThIH Xa3aiyIT OOJIOH XAT YTTYYABIH HOJIeer Oyypyylax 30pUroop OpJIOThIH
norapudmumiIcan yTreir amumniacad. Jlorapudgmumncan opnorog IQR apraunamaap outlier
IIMHXHUIITI? XUAXT X3T OHIep ICBAII XOT 0ara yTra uip33ryil 6eree/ TapxaiThiH Y3YYINITYYA
(skewness = 0.066, kurtosis = 2.68) Hb JIOT OpJIOTO X3BUWHH TapXaiTTail opoimoo Oaifraar
xapyyncan (Xascpanr 1). MitMd33¢ OpiorslH XyBbCAarduir HAMAJT 3acBap (Winsorizing) Xuix

laapiarary rax y3coH.

OrermmiiH Xs3raapiaiTaac INajaTraajaH OpJOTBIH 3apuUM  OYPAIAdXYYH X3CIr IyTyy
MOIIRIINTIN OaiicaH 4 HUHT OOOUT OPJOTBIH Y3YYJIIT Hb OyX epxen OypaH Oaiiraa Ty
CyJaJlraaHj| amuriacad. OpxuilH 6oauT opiorslH jorapudm aysmpkaap 13.31, crammapr
xazaint 0.84 Gaifraa Hb OpJOTBIH TYBIIMH OPXYYIUHH XOOPOHI M3ISTAAXYHI] sIraaraur

WITI3H?. OpXuitH aM OyIuiH TOO AyH/IKaap 5, XYYXAUHH Too ayHkaap 2 Oaiina. Har epxen
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HOTJIOX MaJIbIH TOOHBI AyHAax 117 Oereex MayiblH TOOHBI eHAep X3103m331 (109) Hb

XOPOHIUIH TOBIIOPOJI, MAJI aXK aXyWH suIraar WITIIH).

2000 6omon 2001 oHBI 3y/IbIH YEUIHH MaJIbIH XOPOTJIBIH XyBb Hb ©BOJI XOPOTJCOH MaJIbiH TOOT
TyXailH XUIHHH 9-p capa YJIJICOH MaJbIH TOOH XapblyYJICaH Y3YYJIIT 06ree]; XyCHIITI3C
Xapaxaja TyHJax XopormibiH XyBb 0.21-0.26 opunm OaifHa. ['3BY cTaHmapT Xa3aiiaT eHaep
Oaiiraa Hb 3yJbIH HOJ66 OPXYYIUIH XOOPOH MAalll XapHlaH aIuiryil WISPCHUNT XapyyshK
OaiiHa. 3apuM epXe XOPOTUIbIH XyBb 1-33C JaBCaH Hb X3MXKHITHIH anjgaa Oyc 6eree 3yJIbH
yen toxuonguor ‘herd collapse’ Oytoy eBIHifH TypIIH MajblH TOO OroM Oyypd, 9-p capbiH
YIISTIRI MajblH TOO Maml Oara OGommor y3armanTsi Hudipdr. CynanraaH] ©BIUNH 3XHHMA
MaJIbIH TOO 0aixryi Tyn denominator-T 36BXeH 9-p capblH YIA3TIAI MaJIbIH TOOT alIUITIACaH

Hb XOPOTJIBIH XyBb 1-33C MaBk Xaparjax apra 3yiH OHIJIOTHIT Ouit Oonrox OaifHa.

Masrunn epxyyauiiH XyBba (lost2000 occ, 1ost2001 _occ) XOporuIbIH XyBbCAarduiiH CTaHAapT
Xa3alaT XapblUaHTyl eHIep Oaiiraa Hb 3yIbIH V€A Mall & axyiI TYIIMIIACOH OpXYYIUiH
AM33r Oaiian wiyy eHaep, Xapuy YHIAI Hb WYY X31031331T3H GaliCHBIr UATIAHY. DHD Hb
3y[bIH HOJI0O0 MaJl aX axyW. TOBIOPCOH OPXYYAL WIYY XYUYTIH, WIYY XyBbCard XOOPOHIbIH

sraatai pasT OOJIOXBIT XapyysnkK OaifHa.

Mamuun epxyyauita XyBsa (1ost2000 occ, 1ost2001 _occ) MasbiH XOpOT/IIBIH XyBb WYY OHIOD
X3I03135NTHH Oaiiraa Hb 3yAbIH YeI MaJl @K axyii/l TYIIUIIIICOH OpXYYAURH AM33T Oaiigan uiyy

OHJIOp OOJOXBIT UITTIH).

OpxHifH CaHXYYTHIH HOeI] OOJIOH 3PCIAIUIH 3CpIr Xamraajaax 4aJaMKUUT WIdPXUMIIAT
xepeHruitd porapudm (In_asset) up gynmkaap 14.89, cranmapr xazaint 1.07-Toii 6aiiraa Hb
XOPOHTUIH TYBIIUH OPXYYIUHH XOOPOH] MAIAIAAKYHIL suiraarail Oaifraar xapyymk OaiiHa.
baiipiuielH XyBbcaryaaac CyMblH TOB XYpTUIX 3ai 11.3 kM, alilMruiiH TeB XypTaix 3ail 83.5 kM,
roJl 3ax 3937 XypTanx 3ail 39.8 kM Oereej »ArnpuilH eHaep X3703713311 Hb 3aX 393JUIH

XYPTIIMKUIH sSIraar WIdpXUK OaifHa.

Heating xyBbcarumitn nynaax yrtra 0.75 Oyioy epxyyauiH 75% Hb KUIUHH TypIl TYJI3X
TYJIIIHUN HOeIl XaHTaJlTTai, TOrTMOJ Xajaantrail OalcHBIT MaTrk OaitHa. Xapun Occup
XyBbcarduiiH ayHpaax ytra 0.84 Oywoy epxyyamiiH 84% Hb Man ax axyHr YHICOH
aMBXXUpraanbl 95X YycBIp Oonrox Oyir xapyynHa. Mundlak-uitH gyHmax XyBbcardun
(mean_hhsize, mean_childnum, mean_livestock) Hb epX XOOPOHABIH TOITBOPTOW OYTIHITH

sITaar WIPXUHIDK, TaHel ererniiH between-variation-uiir 6aTanraaxyysok OaifHa.
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YH31r3sHui yp AYH

3yabIH ©MHOX OOJIOH 3YIBIH KWITYYAUUH 6pXUiH OOJUT OpJIOro, HUMT MajblH TOO CTaTUCTHUK
a4 xonborgon Oyxui suraa Gaiiraa scoxuiir napamerpuitn 0yc Kruskal-Wallis mmmmxyypasp
HaJrax, yp AyHr XycHarT 2-T xapyyaas. HIunxyypuiin yp nyHraac xapsan 1999, 2000, 2001
OHYYIBIH OPXHUIH OpJOTBIH TapXaJiTyyl CTaTUCTHK ad xoiborgon Oyxuil smraarai
(x%(2)=19.76, p=0.0001) Goreex >H> Hb 3YAbIH KHIYYISI OPXHHH OPJIOr0 MII3LADXYHII
OyypcaH aHXHbI HOTOJIT0O0 FoM. HHIT MasIbiH TOOHBI XyBbI MoH y2(2)=11.28, p=0.0036 yp ayn
rapcaH Hb 3YJIbIH KHIYYA31 MaJIbIH TOO OTLIOM, CTaTHUCTUK a4y Xosnbormon Oyxuil Oyypcan

OO0JIOXBIT XapyyJDK OaiiHa.

Xycnort 2. Kruskal-Wallis mumxyypuiie yp ayH

On ASKHUTTATTEIE Pankuiin HHiAn03p

TOO BboauTt opnoro MansIH ToO
1999 56 5942 5663.5

2000 56 4586 4577
2001 56 3668 3955.5
chi2(2) 19.755 11.281
Prob 0.0001 0.0036
chi2(2) with ties 19.756 11.282
Prob 0.0001 0.0035

Ox cypBamk: CyiaaduiiH TOOL00

Kruskal-Wallis muHXUAr33HUNA TYH Hb 3ybIH KHITYYA3 6pXUITH OOTUT OpIIoro 60JI0H MaJIbIH
TOO MOBIBIAAXYHI] OyypcaH OOJOXBIT aHXHBI HOTOJTOOTOOp Xapyynk OaifHa. I'3BU 3arasp
©OpUWI6NT Hb 36BXOH 3y/bIH IIyY/ HOJI66 MOH 3C3X, 3CBAI OPXHUH OYTAI], XepeHre, Oal i
39par Oycaa XY4YWH 3YHICHIH HOJIOOeTIH XaBCapCaH ICOXHUWI sUITaH TOTTOOX OOJIOMKTYM.
Witma3c 3ynbIH XaM HeNeeT OOJIOH XyBb ©PXHIH IIOK, 6pXUHH OyT3L, XepeHre, OaipluIbH
IMHXKYYAuiH Heseer 33par xstHacaH CRE (Mundlak) 3arBapbiH yH3Ir9T allivIiian maaTraaiT

HOJIOOJUIUIT WYY HAPUKWBYIAH [IWHKUAIUII).

XYCHAIT 3-T 3y[bIH IIOKHIWH epxuitH 0oaut opioron y3yyiax Heneer RE, FE 6omon CRE
(Mundlak) 3arBapaap yH?JICOH YHJITI3HUH Yp IYHT XapyynaB. XYCHIIT 3-bIH 3-p OGaraHan
y3yyicsn CRE (Mundlak) 3arBapsin yp AyH Hb 3yJIbIH XaM HOJI06T OOJIOH XyBb ©pPXUIH ILIOK,
OpXuitH OYT3l, XOepeHre, OAWPLIUIBIH MIMHXYYAUNRH OPJIOTBIH JIorapudMI y3yYiIdX HeIeer
yH2IICOH Oereen 3arBapbld Huidr Wald y? = 85.46 (p < 0.001) mp 3arBap Oyxdmadd
CTaTUCTUKMIH XyBbJ| a4 X0J00rnonToil 6010xbir xapyymk Oaiina. CRE 3arBap up FE 6a RE

3arBapblH JIaBYy TaJBIT XOCIYY/DK, OPXHIH XOOPOHIBIH aXkuriargaaryi suiraar Mundlak-uita
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OYHIQK XyBbCaryjaaap XsHAacHaap 3yAblH XaM HOJeeT IIOKWMH HeJleer WIYy HalaBaprau

YH2I3X OOJIOMIK ONTOXK OaifHa.

CRE 3arBapr 3yasiH xam HeseeT mokooc zud2001 xyBbcarumiin kod3ddumment —0.538 (p =
0.004) up 2001 oHBI 3ym epxuilH opiorsir ayHmxaap 42% OyypyylcaH XydTdH, ceper
HOJeeT)i oK OaiicHbIr HOoTONHO. FE 3arBapT men aann zud2001 xyBecarduiin kKo3ppuunueHT
—0.587 (p < 0.01) rac3H TOrTBOPTOM COper HOJIe® WIAPCIH Hb 3YIbIH IIOK ©PXUHH JOTOPX
OPJIOTBIH JWHAMHKT 4 XY4T3H HeneeJcHUHT xapyynHa. RE 3arsapr zud2001 xyBbcardwiin
ko3pdumment —0.429 (p = 0.07) macvn 10%-uitn TyBmmMHA au xombormontoi 6omod RE
3arBapblH  YHICOH Taamarian O0onox cov(u;, X;;) =0 Hbp OOAMT HOXUeNJ 30pYHUrIeX
Mmarajyantaid Tyn RE-uiiH KO3(pQHUIMEHTHIr IaxTraaHT IYTHIAT XUHX3I OONTOOMIKTOM

Tainbapiax maapaaaratain.

FE 6onon CRE 3arBapyynan WIdpcoH WYY XYUYTDH, CTATUCTUKUIH XYBbJ a4 XOJIOOTJONTOM
Hesnee Hb zud2001 XyBbcaryuiin 60IUT HIOKUIHH HOJIeeT WYY HalaBapTail MWIDPXUIIDK OaliHa.
CRE 3arBap vp Mundlak-uitn nmynpaxk XyBbcarymaap epxHilH XOOPOHIBIH a)KuINargaaryu
snraar xsgHacHaap FE 6a RE 3arBapbiH faByy TanbIl XOCIYYIDK, 3y/IbIH XaM HOJIOOT HMIOKUIHH

HOJI0OT YHAJIIX3/I OHOJI-OMITUPUKHUIH XYBbJl XaMTUIH TOXUPOMKTOI COHroiT 60K OaifHa.

CRE 3arBapt zud2000 xyBbcard a4 XoJOOTJONTYH rapcaH Hb 3y[bIH XYY cyi OalicaH racsH
JOYTHAIT OUI FoM. XOPOTJIBIH XyBb Hb ©BOJI XOPOIJICOH MaJIbIH TOOT TyXaiH XHIUHH 9-p
CapbIH VI3 MaJIbIH TOOH/I XapbLyyJcaH Y3YYJIIT Tya denominator-mifH TapXaiThIH suiraa
KO3()(UIIMEHTBIH CTATUCTUKUIH XYUYUHJ HOJI0eeX OOJOM)KTOW. XaBCpaiT 2-T XapyyJcaH
TapXaJThlH MIMHKWITHUM yp AyHr33¢ xapaxaa 2001 oHJ yaa3rasi MajablH TOOHBI CTaHIAPT
xazaint 2000 onooc enzgep (SD=110.5 6a SD=91.7) Gaiican Hb XOPOT/UIbIH XyBb OPXYYIUIH
XOOpPOHI WYY suraaraii OadcHeIr witraHd. UitMdac zud2001 xyBecarumiin nHenee CRE
3arBapt WIyy Tonopxoi mwidpcdH 601 2000 onx denominator-uitH XaphlaHTYH KUTA TapXaT

Hb zud2000 XyBbCarduitH CTaTUCTUKUIH XYUHIT CyapyyicaH Oaik 600X IOM.
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XycHarT 3. 3yabIH HIOKUIHH epXuitH 6oaut opioron y3yyisx Henee: RE, FE 6omnon Correlated

Random Effects (Mundlak) 3arBapbera yHAIT?3

RE FE CRE (Mundlak)

(1) 2 (€)]
hhsize 0.069 0.049 0.096
child 0.260 -0.037 0.245
livestock -0.000 -0.001* -0.000
lost2000 0.129 0.372 0.323*
lost2001 -0.205 0.044 0.024
lost2000_occ -0.358 -0.546* -0.519%*x*
lost2001_occ -0.143 -0.247 -0.222
In_asset 0.005 0.043 0.043
Soum_km 0.000 -0.009 -0.008
Aimag_km 0.000 0.000 0.000
MainM_km 0.000 -0.000 -0.000
Heating 0.000 0.015 0.003
Occup 0.000 0.299 0.301
zud2000 -0.266 -0.373%* -0.290
zud2001 -0.429* -0.587#** -0.538#**
mean_hhsize -0.042
mean_childnum -0.306
mean_livestock -0.001
Constant 12.676*** 12.817*** 12.820%**
Observations 168 168 168
sigma_u 0
sigma_e 0.817
rho 0
R2-within 0.212 0.185 0.203
R2-between 0.000 0.138 0.137
R2-overall 0.057 0.172 0.185
F/WaldChi2 2.75 31.55 85.46
Prob 0.005 0.007 0.000

Ox cypBamk: CymiaadniiH TOOL00

Tommarmm:  Xycwartuite (1), (2), (3) Oaramyymax xapramsan RE, FE, CRE(Mundlak) 3arBapein
KOIpQUIMEHTYYIBIT XapyyaaB. *, ** *** g tyc Oyp 10%, 5%, 1%-milH TYBIIMHI CTaTUCTUKUMH ad
XOJI0OTIONTONT MIITIIHA. Y HANITIBH epXUiiH TYBIIUHL cluster-robust standard errors ammriacan. Hausman test
(> = 548, p = 0.857) up FE 6a RE 3arBapyyn cucremraii sumraaryir xapyyncan tyn CRE 3arBap
OHOJI-OMITUPUKHUIH XYBbJ WYY TOXUPOMIKTOH I'3XK Y39B.

XyBb 6pxXuitH mokuitH XyBba 10st2000 xyBbcaruunitn koagduuuent CRE 3arsapt separ, 10%-
WIH TYBIIWHJ a4 XOJOOTJ0ITON TapcaH Hb MaJIBIH XOPOTIOJI OHAOPTIN OPXYYA CYyph OpIOTr0o
eHIepTIN Oaiix Mmaraminanrtaii (selection effect) Gaibk OomoOXbIr WATTIHA. ManuuH ©pXUH
AM33r OaillIbIr WIDPXUMIAX interaction XyBbcardibslH XyBbZ 10st2000 occ XyBbcaryuiin

ko3¢ purment —0.519 (p=0.009) rapcan Hb MaTUNH OPXYY 3YAbIH Y€1 MaJIbIH XOPOTIO0I UIYY
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XYUT31 ©6pTeK, OPJIOTHIH YHAIT Hb Oycajl epXeec MYy I'YH3IHii OaliCHBIT CTATUCTUKUNH XyBbJ

Oaraipk OaiiHa.

Opxwuiin xepeHruitH TyBmmH (In_asset), epxuiin Oytumitn xyBbcaruup (hhsize, child num,
livestock), Mmen Mundlak-uiiH ayHAa)x XyBbCarduj CTaTUCTHUKUNH XYBBJ ad XOJIOOTJONTYH
rapca Hb HIAII3p XYUHMH 3YHIYYA 3yIObIH XYUYTIH MIOKHMIH ©MHe OpPJOTBIH X3JIODI3IHUUAT
Tainbapiaxa XaHranTry OaicHBIT WATrHA. balipuuieia xyBecaruun 6onoH Heating, Occup
XyBbCArduJ, MOH a4 XOJOOTJONTYW rapcaH Hb rasap3yiH Oaiipnai, XajaaaThlH HOXIe,
MAPIRKIUIH SITraa 339p3r Hb 3ybIH IOKUIH Yell OPJIOThIH 00PWISONTHHUT Tainbapnaxaa cyi

XYUMH 3Yi OaliCHBIT Xapyyipk OaifHa.

FE 6a RE 3arBapsin xapsiryynant Hb CRE 3arBapeia conronrsir 6aranraaxyyncas. FE 3arBapt
3yaeiH dummy xyBbcaraua (zud2000, zud2001) cTaTucTUKHIH XyBb]T a4 XOTOOTI0ITOM rapcaH
Hb 3y/IbIH HOJIO® OPXHITH JOTOPX OPJIOTHIH ©0PWINTO T XYUTIH WPy OaliCHBIT Xapyylk OaiiHa.
RE 3arBap 3yasiH Heneer uipyyicaH 6oinoBu RE-uitH yuacsn Taamarnan 6omox cov(u;, X)) =
0 Hp Oomut Hexuena 3epuurnex maraaigantail Tyn RE-uitH ko3((QUIMEHTHIr manTraant
TYTHOIIT XUHX3 O0NTOOMKTON Taitnbapnax maapanararaid. Hausman tectuitn yp ayH ()2 =
5.48, p = 0.857) up FE 6a RE xoaddunmentyyn cucteMTdi suiraaryidr xapyyicaH 6ereen
Mundlak-uitH nyHIax XyBbCarduj ad XoJOOTIONTOH TapcaH Hb OPXHMUH XOOPOHJBIH
aXUIIargaaryi suiraar wiyy 3eB XsHax Oaifraar wmpxuitnad. HUitmasc CRE 3arBap onol-

SMIIUPHUKHUIH XyBbJI XaMI'MIH TOXUPOMIKTON COHTONT OOJOXBIT OaTarrax OaifHa.

3yabIH HOJIOOJUTUIH TOTTBOPTOM Oal/UIbIr IIanrax YYIHA3C OpPJIOTBIH OPOHJ] MaJIbIH TOOHBI
eepunent (Alivestock)-uiir xamaapax XyBbcard OOJITOH allTUIIIACaH HAIMAJIT IIUHKUITIT XUIB
(XaBcpant 3). Yp ayursasc xapaxan zud2000 xyebcaru Oyx 3arBapt (FE, RE, CRE)
TOTTBOPTOUTOOP XYUT3i ceper HeneeTs rapcad Hb 2000 OHBI 3y[bIH IIOK 36BXOH OPJIOTHIH
TYBIIMHA Oyc, OpPXUIH XOPOHTMHH JUHAMUKT 4 XY4YTdH widpd Oaifraar OaramHa. XapuH
zud2001 xyBbcaru Alivestock 3arBapT TeXHUKHUHH XyBBbJl YHIILIIX OOMOMXKIYH OalicaH Hb
2001 onp 3ymblH Aapaax YIASLANI MajblH TapXaldT OpXYYAHUHH XOOpPOHJ Mall eHIep
X31031351THH OalicaH, 3apuM epxe] Mail 6apar OYpaH XOPOIACOH 33P3T ererIIHiiH Oy TaITHH
x071000TOM Oaiik 60JI0X 10M. DH Hb 3y/IbIH HOJIO® OPJIOTHIH 3arBapT MIIYY TOAOPXOH MI3PCIH
[IANTraaHbIr Tainbapnax OaifHa. ManblH TOOHBI ©OPWIENTHIH IIMHXWITIIHA MAaJbIH
xopormibiH interaction xyBbcardua (lost2000 occ, 1ost2001 _occ) CRE 3arBapt JOTHKTOH,
YUITIJ HATTHH, CTATUCTUKUITH XYBb/] TOI'TBOPTON rapcaH Hb 3y/bIH Y€/ Maj ax axyin OypaH

TYLIUIIIICOH OpXYYI WYY dM33T Oaiaruiir naxun 6ararraB. Men CRE 3arBap Alivestock-nitn
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XyBHJIOAp A3 U XaMI'HIH TOTTBOPTOM, OHOJI-apra 3YHH XyBbJl 36B YHAIID OTCOH Hb YHJICOH

Yp OYHTUIH HaliiBapTail OailineIr 1oMKMK OaiiHa.

DAr’sp yp AYHT HAITIBH OYTHAXOM, 3yAbIH XaM HeneeT 1ok (suianrysa 2001 oHbI 3yn) Hb
OPXUIH OpJIOTBIH OyypasTaJ XaMIHHH XY4YT3H, CTAaTUCTHKHIH XyBBJ a4 XOJIOOTAOoN Oyxuid
HOJI66 Y3YYJICOH 00JI OpXHiH TYBUIHMN IIOK, OYT3II, XOpeHre, OalpIuIbH Y3YYIITYYIUIH
HOJI06 XapbLAHTYH Cyi, TOITBOPryd OaiiHa. MamuumH epXyYAHMiH 3M33r Oaiaan TOmopXoi
X3MOKIITIP HIDPCAHH U AP XYUUH 3YHITYY 3yAbIH MAKpO TYBIIHUHN OKUIH HeJleer OYpaH

OpJIOXYHII XYUT3H Tainbapnard Oui O0JIOXBIT Xapyynk OaiiHa.

OHzoreH Oai[UIbIH OOJIOMMKHUT 3PCAMUAT Xaprans3aH y3Bai, livestock Gomon In_asset 33par
XyBBbCAr4JIbIH KOA(QGHUIMEHTYYABIT MAXTraaHT JYTHAIT 'K Tailnbapnax 00i1oMKryil Gereen
36BX6H Oyca/ XyBbCardJbll' TOI'TMOJI 0apbCcaH HOXIIOJ]] OpJIOroTOM XIpXd3H Xamaapu Oaifraar
MJIDPXUNIICOH HOXIOJIT XaMaapJIblH TYBIIHWH] OMIITOX Hb 3yHUTIM. MiIM33C 30r33p XyBbCaryiblH
CTaTUCTUKUUAH a4 XOJOOTJTOJITYH, TOTTBOPTYH YHAITr33 Hb OOOUT Henee cyn OaifHa racsH
IYTHAIT OyC, XapUH OTerIIHiH XdMXK33, XyBbCArdMiiH Xs3raapiaraMan Oaiman, GOJOMMKUT
9H/IOTEH OaliTBIH HOJIOOTeeP TOJOPXOH Oyc Oaiizan HAIMAITACIHTIN X0I000TOo Oaiik 6OIOXbIT

aHxaapax Hb 3YHUTOU.

Y HonrHMuN 3apuM KOAPPHUIUEHTYYA a4 XOJIOO0TJOATYH, TOTTBOPIYi rapcaH Hb 30BXOH IUIH
3aCTMiH OHOJIBIH InajTraaHaap Oyc, ereruiMidH OYTILMIH Xs3raapriairaac YYIITdIH Oaiix
6onomvkTol. CynanraaH]i almMIiacaH MaHes ereTIIHIH XAOMXKI?3 XapblLaHryi 6ara (56 epx, 168
QKUDIANT) 0ereesl »HA Hb CTAHAAPT ajjaar ©CreXX, CTAaTUCTHKHMH XY4YMHT CyJapyyiaax
XaHjiaratail. MeH epxuitH 60IUT X3pa1idnd, O3TYI3PHIH YaHap, MaJl X axyiiH OOJIOH Mai ax
axyiH Oyc OpJoro, epHiiH ep Tes0ep, 6BC THKIIHIH HOOI[ 39P3T OPJIOTHIH IUHAMHKT dyXall
HOJIOOTA1 XyBbCArduJ ererneii 0alxryil Hb 3arBapblH TaiaOapiax yaJBapbIl Xs3raapliax,

3apHM XyBbCArdMiiH YHAJIT33 TOTTBOPIYH rapaxaj HeyieesaceH Oaix O0IHO.

Witm xs3raapianTaac maaTraaiaH 3y[blH HeJIeeT3i xonbooToi 3apum xyBbcaruua (lost2001,
lost2001 _occ) 60n0H epxuifH OyT31, XepeHre, OAUpPUUIBIH XyBbcardJblH KOA(QPUIHNEHTYY
CTaTUCTUKUWH XyBBJ a4 XOJOOTHONTYH TrapcaH Oaiix wmaramrantail. TuiimMdac maamiabiH
CylajraaHji WJIYyYy OpreH Xyp33HHUM, OJOH XyBbCaryrail ypT XyralaaHbl IaHEN erernes
IYTIYYJDK, 3yJbIH HOJI6® O0JIOH ©pXUIH TYBIIHUHN MIOKUIH MEXaHU3MBIT HApUHBUIAH XOMKUX

aapJiararai.

Jyraaar 6a 601JI0TbIH 36BJIOMIK
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OHAXYY cypanraana ApxaHrail alMruiiH XoToHT cyMbIH 56 epxuitH 1999-2001 oHbl rypBan
KWJIUHH TaHed ererjesj TYAryypiaH 3yAblH XaM HeleeT OOJIOH XyBb ©pXWHH TYBIIHHM
IIOKWH OpPJIOTRIH X3103133  y3yydx Hemeer CRE (Mundlak) 3arBapaap yHAI9B.
[Tapametpuitn 6yc Kruskal-Wallis mmuxunrssHuii yp OYHID3p 3YIBIH KHIYYA ©PXUIH
OpJIoro OOJIOH MaJIbIH TOO CTaTUCTHKHMMH XYBbJ MAISTAAXYHI OyypcaH Hb 3y[bIH IIOKHIH
O0onuT Heneer aHXHBI TYBUIMHJ OaranraaxyyincaH. CRE 3arBapblH YHAIT33 Hb 3yAbIH XaM
HOJIOOT IIOK OPXUIH OPJIOTO/l XaMIHIH XYUYT3MH, TOTTBOPTON COper HeJee Y3YYA3T OOIOXbIT
XapyyicaH 0ereeji H> Hb OHOJIBIH XYBbJ] XaM HOJIOOT IIOK Hb ©PXHUIH JOTOOA JaaTTalIbIH
MEXaHHU3M]I 300JIpeX OOJOMXKIYH, OYX epXeJ 33p3T HeJeeZer I'3COH XYJIIIITTIH HUHIK
OaifHa. XapWH XyBb OPXUHH TYBIIHUH IIOK OOJIOX MaJblH XOPOT/UIBIH HOJIee WIYY
XaM03M35NTIN Oerees epxuilH Man ax axyWH Iap Xypa3d, Cyypb OpJOro, JaBaH Tyylax
yaJaBxaac XamaapaH suiraarail wimpy 0aiB. Interaction XyBbcaryiplH yp AYH Hb MaduH
OpXYY 3YIAbIH Y€I WYY 5M33I, OpJIOTBIH YHAIT Hb Oycaj epxeec Wiyy T'YH3THil Oaifraar
HOTOJICOH OO0J XOepeHre, OpxHiH OyTdl, OalpUUIBIH Y3YYINTYYAMWH HeIee OOTrnHO
Xyranaasj cyia O0aiiB. Hartran myrHsxsm, 3yIblH XYYT3H Makpo TYBIUHHMH IIOK Hb ©PXUIH
OPJIOTBIH X3JIOAI3IHHT TOJUIOH TOJOPXOUIK, MaJT @ axyi/1 TylIryypiaacal OpXUiH aMbXupraar

[ar YypbIH 3pCIRII OH16p 6pTOMTIHA OOJITOATMIT SHAXYY CyJaliraaHsl Yp AYH XapyyJik OaifHa.

Cynanraassl yp ZYH Hb OOJIOTBIH TYBIIMH]T X3/1 X3/13H YyXall Cypramx erd Oaitna. Harmyraapr,
3yAbIH XaM HeJIeeT IIOK Hb OPXUIH TYBLUIHUNA XaMIaaladThlH MEXaHU3MBIT OYP3H JaBxk rapaar
TYJ 36BXOH OPXHIH I0OTOO]I CTPATETH (6BOIDKMIITHIH O3 TIAII, XOPOHTUIH XypUMTIIall, OpXUHH
XOJ6JIMOPUIH 30XHOH OalryynsanT I3X MST) Hb HHM TOPIMHH LIOKUHT 306JpYYJIdXdA
XaHrantry. MiM»3c XaM HeJIeeT WIOKUWH JCpIr UHCTUTYLHMWH TYBIUHUN DPCASIUNH
XaMraajgaiaT 3ainmrydl maappuiarataid. OJoOH yICBIH Typuularaac Xxapaxaj MasbsiH
uHAeKekKyyacoH maarran (Index-Based Livestock Insurance, IBLI) Hb 3ynblH XaM HeJleeT
IIOKUIH 3PCIUIUUT Oyypyy/ax XaMriiH Yp AYHT31 OOIIOTBIH X3PATCIAYYIUIMH HAT K Y3131
(Barnett & Mahul, 2007; World Bank, 2012). Wiim naatran Hb MaJbIH XOPOTUIBIH UHIEKCHIT
CyypwJIgar TyJa M3IP3UIMHAH T3rm Oyc Oaiman, yHIIrIdHUN eprer, €C cypTaxyyHbl 3pcadi
(moral hazard) 35par ymamanT faatrajiblH XYHAPITYYIUAT Oaracrax, 3yJbIH Japaax epXHiiH
OPJIOTBIH YHAJITHIT 306JPYYJIAX3J OHAep Yp alurrail 00JOXbIT OJIOH YICHIH CyJalraaHyyn
xapyyncan. Monron Yican Xaparknxk Oyt MallblH HHACKCKYYJICOH 1aaTTalIbIH X0TOI00pUIAT
(IBLIP) eprexyymsx, Oyc HYTTMHH OHIUIOIT TOXUpPYYJIaH caibkpyyiaaxX, Mail4JIbIH
XYPTIOMKHUUT HAMATAYYJISX Hb 3YABIH XaM HOJIOOT IIOKUWH JAWMH 3aCTUHH Yp JaraBpbil

Oyypyynax OOAJIOTBIH YyXall YU IOM.
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Xoépayraaprt, 3yIbIH Japaax COPIUITUIH Xyp/ Hb ©pXUIH XOPOHTUIHH TYBIINUH, MaJbH OYT3II,
CaHXYYTMHH HOeLeec XamaapaH 3pcC sulraatail Tyl epXMHH XOpOHTHHH OOCTBII XaMraaiaax
Oomroro (asset protection) — Tyxainban, 3yAblH YeI T3KII, 6BC, O3TUIIPHUIH HOOIUIH CaH
OYpAYYJIdX, OHLIOM Oali/UIbIH CAaHXYYKUITHHH XYPTIIMKUUT HAIMOTAYYJIIX — Hb SAYYPIIbIH

YPXHMH] YHaX 3pCAIMNAT Oyypyyaaxaa qyxaj ad X0J00TI0ITOH.

I'ypaBnyraaprt, 3ybIH HOJIO® Ia3ap3yHH XyBbJ TOBIOPCOH, XaM HOJIOOT LIWHXKTAU Tyl OPOH
HYTTUHH TYBIIHUN S3PCA3IMMH YAUPAJArblH TOITONLOOr (3PT CIPAMXKIYYI3X TOITOJLOO,
02TY3pHIfH MOHUTOPHUHT, HYYAJHIH 30XHOH OaUTyynanT) caikpyyaax Hb ©pXUIH TYBUIHUN

AM33T OaliaeIr Oyypyyaaxaa O0AUT XyBb HIMAP OpyyJIHa.

[MaamaelH cynanraana Wiyy OpPreH Xypi33HMM, OJOH XyBbcardraid ypT XyramaaHbl ITaHel
erer/eJ alluIvIaH 3yJbIH HOJIee 0OJIOH OpXHUIH TYBIIHUN MIOKUHH MEXaHU3MBIT HApUHBUIAH
XOM)KHUX Hb 3YHTIH. MeH Od3musspuiiH yaHap, XdpaIvdd, CAaHXYYTUHH Heell, epXUiH J0TOO0x
CTpaTeru 33p3T OIOOTHHH ereraesa 0ailXryi dyxan XyBbCaryabll OarraacHaap YHAJITIIHUN

HapuiBuIa, OOJIOTEIH AYTHAITHIH YaHap caii’pax OOJIOMKTOH.
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Xagcpaar 1. OpJorsiH J10rapup)MUYHICAH XyBbCATYHITH TAPXAJThIH INHMHKHIT)

DHAOXYY XaBCpanTal OpXHWHH OOMUT OpPJOTBIH JIOTAPUPMUHMICAH YTTBIH TapXalaThIH
IIMHKAITAT Y3YYIdB. Jlorapudmuuiacan OpiOThIH XyBbCATYHIH TapXalnThIH X37109p, XOT
YITYYABIH HOJI06 OOJOH X3BUIH TapXalTTall OMPOIII00 ICHXUUT MIaNrax 30pUiIroop aapaax
ITHHKHUITIAT XUMCOH.

Xycenart 1.1. JlorapudMumnican opJorblH TapXanThiH Y3YYIuITyya 60omon IQR apraumamaap
outlier MUHXWITHUN Yp AYH

In_hh_income

Percentiles Smallest

1% 11.40442 10.91187

5% 12.05029 11.40442
10% 12.31034 11.52366 Obs 168
25% 12.66205 11.54046 Sum of wgt. 168
50% 13.23116 Mean 13.31164
Largest Std. dev. .8431543

75% 13.94757 15.0003
9% 14.57398 15.05388 Variance .7109092
95% 14.68261 15.11934 Skewness .09655309
99% 15.11934 15.2506 Kurtosis 2.67944

IQR=13.948-12.662=1.286

1.5*IQR-niin Xypa3H33C naBcaH axurianm =0

I'pa¢ux 1.1. Jlorapupmunscan OpIOTbIH XUCTOTPaMM (X3BUIHH TapXalThIH MypyHTail)

20+

154

10+

Percent

11 12 13 14 15
In_hh_income

46



Xagcpadar 2. MaJbIH Y3131 02 XOPOrAJbIH XyBbCardJblH TAPXaJThIH IIMHKHJITI

Ouaxyy xaBcpanray CRE 3arBapr zud2000 xyBbcarumiiH au Xxojbormonryil rapcax
[IANTraaHbIr Tainbaprnaxaj IIaapiuiaratail TapXaJThlH HOMAIT HIMHXWITISHUA Yp IYHT
TaHWILYY/DK OaiiHa. XOpOTAIbIH XyBb Hb ©BOJ XOPOIICOH MaJIbIH TOOT TyXailH XHIUH 9-p
CapbIH VI3 MaJIbIH TOOH/I XapbLyyJcaH Y3YYJIIT Tya denominator-mifH TapXaiThIH suiraa
Hb XOPOT/JIBIH XYBbCAarduilH X3110313371 OOJIOH 3arBapblH CTAaTHCTUKUIH XYYHH] HOJIOOI6X
6omomxroit. Jloopx rpaduk, xycHarryya Hb 2000 6omon 2001 oHBI TapXanThiH OHIUIOTHIAT
XapyyJiHa.

I'pa¢uk 2.1. 9-p capbin ynasrasn mansie TooHs! kernel density (1999-2001)
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Xyenart 2.1. Variance ratio test (sdtest): 9-p capbia ynaarasn mansia Too (2000 vs 2001)

Variance ratio test

Group Obs Mean Std. err. Std. dev. [95% conf. interval]
2000 56 108.5 12.25278 91.69138 83.94489 133.0551
2001 56 99.51786 14.76157 110.4655 69.93501 129.1007

Combined 112 104.0089 9.558316 101.1557 85.06849 122.9494

ratio = sd(2000) / sd(2001) f = 0.6890

H@: ratio =1 Degrees of freedom = 55, 55
Ha: ratio < 1 Ha: ratio != 1 Ha: ratio > 1

Pr(F < f) = ©.0851 2*pPr(F < f) = 0.1703 Pr(F > f) = ©.9149

XyeHart 2.2. Variance ratio test (sdtest): Manbsia xopormisia xyBb (2000 vs 2001)

Variance ratio test

Group Obs Mean Std. err. Std. dev. [95% conf. interval]
2000 56 .6354376 -1400607 1.048118 .3547497 .9161255
2001 56 .7754148 .1067544 .7988769 .5614742 .9893555

Combined 112 .7054262 .0879071 .9303211 .5312325 .87962

ratio = sd(2000) / sd(2001) f= 1.7213

H@: ratio = 1 Degrees of freedom = 55, 55
Ha: ratio < 1 Ha: ratio != 1 Ha: ratio > 1

Pr(F < f) = 0.9768 2*Pr(F > f) = 0.0463 Pr(F > f) = 0.0232
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XagcpaaT 3. 3yAbIH LIOKUIHH 6PXUITH MAJIBIH TOOHBI 06P4JI6JITO] Y3YY/3X HeJiee: RE, FE

00;10H Correlated Random Effects (Mundlak) 3arsapbin yH3J133

RE FE CRE (Mundlak)

(@) 2) 3)
hhsize -4.856 -1.267 -7.792
child -16.465 -0.684 -16.053
lost2000 10.217 9.830 7.338
lost2001 -16.440 -10.328 -15.980
1lost2000_occ -16.742 -4.220 -2.795
lost2001_occ -9.721 3.055 2.638
In_asset 8.498 -2.742 -3.808
zud2000 -46.891%** -35.515%** -41.335%*
zud2001 0.000 0.000 0.000
mean_hhsize 6.502
mean_childnum 14.970
mean_livestock -0.084**
Constant -52.924 45.419 77.155
Observations 112 112 112
R2-within 0.162 0.107 0.130
R2-between 0.000 0.041 0.116
R2-overall 0.025 0.087 0.126
F/WaldChi2 1.16 9.86 26.08
Prob 0.344 0.275 0.006

Ox cypBamk: CyaauniiH TOOL00

Tommarman:  Xycwartuite (1), (2), (3) Oaramyyman xapramsan RE, FE, CRE (Mundlak) 3arBapein
k03O OUIMEHTYYIOBIT XapyymaB. *, **  *** gp tyc Oyp 10%, 5%, 1%-wiiH TYBIIMHJ CTAaTHCTHUKUIH ad
XOJI0OTONITOMT MATI3HA. Y HAIIIRH epXuitH TyBmHL cluster-robust standard errors ammriacas.
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Abstract

This paper investigates the macroeconomic effects of reducing the statutory social security contribution
(SSC) rate in Mongolia using a structurally identified time-series framework. Motivated by recent fiscal
pressures and proposed labour market reforms, the study uses quarterly data from 2000Q1 to 2024Q4
and applies a recursive Cholesky identification strategy to assess the short-run macroeconomic effects
of an SSC rate cut. Given the presence of unit roots in several variables and evidence of cointegration,
a Structural Vector Error Correction Model (SVECM) with two cointegrating vectors is adopted as the
preferred specification. This approach corrects for non-stationarity while preserving the recursive
identification structure used to identify the SSC policy shock.

The policy simulation considers a one-percentage-point reduction in the statutory SSC rate, from 22
percent to 21 percent. The point estimates suggest that the SSC rate cut is associated with a positive
cumulative real GDP response of approximately MNT 39.6 billion after eight quarters and MNT 60.0
billion after twelve quarters. The implied fiscal multiplier rises from 0.07 at the four-quarter horizon to
0.28 at twelve quarters, with the cumulative output response becoming statistically significant from the
twelfth quarter onward, broadly within the range reported in the international literature on small open
and developing economies. The effect on inflation is small and mildly disinflationary, while the lending
rate response is modest and the real effective exchange rate shows a slight depreciation supportive of
export competitiveness. These findings suggest that SSC rate reductions may provide a moderate short-
run stimulus to economic activity, although the estimated magnitudes are subject to uncertainty and
should be interpreted as conditional on the chosen SVECM specification and recursive identification
assumptions. Overall, the results support the view that carefully designed SSC rate cuts can serve as a
countercyclical fiscal policy instrument, provided that fiscal sustainability and social insurance fund
balances are also taken into account.

Keywords: social security contribution; fiscal multiplier; Structural VECM; cointegration; impulse
response function; Mongolia; small open economy

JEL Classification: C32, E62, H55, H30, O11, P24
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Xypaanryii

OHaxyy cymanraa Hb Monron ynaceiH Huiirmuiin aarramemn lumrtromumitn (HI) xyBe XoMK33T
OyypyyJaxslH MaKkpo dIUIH 3aCTUIH Hejleer OYTAII 3yHH Lar XyralaaHsl IlyBaaHbl 3arBapaap cyJajicaH
6omHo. CYynuifH YEeUiH TOCBUIH O0JIOH X010JIMOPUIH 3aX 33311 caHall 0OITOXK OyH IIUHIWINIYYAIC
YYZI3H, 3H3XYY cyaanraa Hb 2000 onsl 1-p ynupnaac 2024 oHbI 4-p ynupai XypTaiX YAUPIbIH ©Trer AT
amurad, pekypcuB Cholesky-uitn Tomopxoitnox crparern xaparmdH HAI-uitH XyBb X3MXKIIT
OyypyyJCHBI OOTHHO XyTaljaaHbl MaKpoO SIUIH 3aCTUIH HOIeer YHAJICOH. XoI X3I3H XyBbCardua HATK
sa3ryyp (unit root) HIIpPCOH 62 KOWHTETPALMITH HOTOJITOO Oaiiraa yuyup rypBaH KOMHTEIpauuiiH BEKTOP
Ooyxuit byton 3yitH Bekropsin Anpaansl 3anpyynax 3arBap (SVECM)-bIr YHACSH 3arBap OONTOH
COHTOCOH. DH? apra Hb cTannoHap Oyc OGaigibir 3acax, HAIL-uitH O0QIOTEIH MIOKUIT TOZOPXOMIIOX
PeKypcuB OYT3L 3YHT XaaraiaH YIIoH).

Bomnorein cumynsiun HJ-uiiH Xyyabpn 3aacaH XyBb XOMKI3T 22 xyBuac 21 XyBb OONroH, HIT
percentage point-oop OyypyyJax XyBHJIOApbIl aBd Y3cOH. TOOLOOHBI LPISH YHIIITIIHIIC Xapaxas
HALI-mifH XyBb XOMKI3HUHM Oyypant Hb 8 yAUpIbIH Japaa odponnooroop 39.6 tapbym terper, 12
yaupisiH napaa 60.0 TapOym Terperuitn Xypumrtiaracad separ 6ogut JHb-uitH xapuy yinmantsi
OaiiHa. TOOIIOOJICOH TOCBUIH YPKHUTIPXYYH Hb 4 ynupibiH Xyranaans 0.07-ooc 12 ynupislH Xyraaasai
0.28 xypTanm ecex Oaiiraa Hb JKM)KUT HIINTTIH OONOH Xer ik Oyd SnuiH 3acTyyIblH TajaapX OJOH
VACBIH CylanraaHj IypacaH XYP3dHA epeHXUi10e HUHIYK OaliHa. MHmsum y3yynox Henee Hb Oara
Oereea cyn Ae (s IUHKTIH, XapHH 393IMHH XYYTHIH HOJI0e AyHJ 33pAT, OOIUT Yp alllUIT XaHII Oara
39par cyipax XaHjuiararail Oaiiraa Hb SKCHOPTHIH ©PCONIOX YalIBapbil IAMKHX YHIIANTIH OaifHa.
Oaraep yp ays a6 HAII-uita XyBb XaMK39HAN OyypamT 3AUiH 3aCTUIH HIPBXKIIA OOTHHO XyTralaaH/
IOYHJA 33pTUHH JA3MXKIAT Y3YYJI3X OONOMXKTOHT Xapyyik Oaiiraa OOJOBY TOOIIOOJCOH HOIOOHHM
X3MXI3T Tofopxod Oyc Oadimantaii, conrocor SVECM 3arBap OomnoH recursive identification
Taamarianyyaaac XxaMaapax HOXUeAT Yp AYH XK Tainbapnax maapinaratail. Epenxuiinee, TecBuitH
TOTTBOPTOH Oaiinan 0ONOH HUUTMHIH JaaTTallblH CAaHTHHH TRHLBIPUUT XaMTal Hb Xaprai3aH Y3CoH
Hexuen] caiH Oonoscpyyincan HJALI-uitH XyBb XOMK33HHH OyypanT Hb MOUIET COPCOH TOCBUHH
OOITOTHIH X3PArca 00K OONOXBIT Yp AYH Xapyyik OaiHa.

1. Introduction

This paper uses two effective measures of the social security contribution (SSC) burden to assess how
SSC payments are related to the overall tax burden on the Mongolian economy. The first measure is the
ratio of SSC revenue to nominal GDP, while the second is the ratio of SSC revenue to total wages and
compensation of employees. These indicators capture the effective macroeconomic and labour-cost
burden of SSC payments, respectively.

Figure 1 presents the SSC burden, measured as SSC revenue relative to nominal GDP, together with the
statutory SSC rate. The left vertical axis shows the SSC-to-GDP ratio, while the right vertical axis shows
the statutory SSC rate, defined as the combined employer and employee contribution rate. The SSC
burden is calculated for each quarter from 2000Q1 to 2024Q4. It reached its peak of 6.7 percent of
nominal GDP in 2024Q3, while the statutory SSC rate also reached its highest level in 2024.
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Figure 1. SSC Burden as a Share of Nominal GDP and Statutory SSC Rate, 2000Q1-20240Q4
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Source: Author s calculations based on SSC revenue and nominal GDP data from the National Statistics

Office of Mongolia, and statutory employer and employee SSC rates from relevant social insurance
legislation.

The figure shows that the SSC burden has generally increased over time and displays a clear seasonal
pattern, typically peaking in the fourth quarter of each year. A similar upward trend is observed in the

statutory SSC rate, which increased from as low as 14 percent in the early sample period to 22 percent
in recent years.

Figure 2. SSC Burden as a Share of Wages and Compensation of Employees, 2001-2024
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Source: Author'’s calculations based on SSC revenue and wages and compensation of employees data
from the National Statistics Office of Mongolia.

Figure 2 presents the SSC burden measured as the ratio of SSC revenue to total wages and compensation
of employees. This measure captures the effective labour-cost burden of social security contributions.
The figure shows that the wage-based SSC burden has generally increased over time, reaching its
highest level of 20.4 percent in 2024. A notable decline is observed in 2020, which can be largely
attributed to the COVID-19 pandemic and the temporary policy measures introduced during that period.
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The decline likely reflects disruptions in employment, wage income, and SSC collections, as well as
temporary relief measures that reduced contribution payments.

This paper aims to quantify the macroeconomic effects of reducing the statutory SSC rate in Mongolia
using SVAR and SVECM frameworks. The SVAR model serves as a baseline short-run specification,
while the SVECM is adopted as the preferred specification because the variables exhibit unit roots and
cointegration. The models use quarterly macroeconomic data and apply a structural identification
scheme to capture contemporaneous relationships among variables.

This paper makes three main contributions. First, it provides the first structural time-series analysis of
the macroeconomic effects of the statutory social security contribution rate in Mongolia,
complementing the existing literature that has focused on monetary policy, external shocks, and
aggregate fiscal multipliers but has not isolated SSC transmission. Second, it employs a Structural
VECM that explicitly accounts for the unit-root and cointegration properties of the data, and
demonstrates the robustness of the policy conclusions across alternative cointegration ranks, structural-
break specifications, and an independent ARDL bounds-testing framework that accommodates mixed
integration orders. Third, it benchmarks the implied SSC fiscal multipliers against the international
evidence for small open and developing economies (Ilzetzki, Mendoza & Végh, 2013), situating the
Mongolian estimates within the broader comparative literature on fiscal policy. Together, these
contributions provide policymakers with quantitative, internationally comparable evidence on the
output, inflation, and exchange-rate consequences of social security contribution reform.

2. Literature Review

Structural VAR Methodology and Applications to Mongolia

The Structural Vector Autoregression (SVAR hereafter) model is a widely used model for multivariate
time series analysis. It consists of a system of regression equations, which are linear representation of
variables on their own lags and lags of other variables in the system. SVARs make explicit identifying
assumptions to isolate estimates of policy and/or private agents’ behaviour and its effects on the
economy while keeping the model free of the many additional restrictive assumptions needed to give
every parameter a behavioural interpretation. Introduced by Sims (1980), SVARs have been used to
document the effects of money on output (Sims and Zha, 2005), the relative importance of supply and
demand shocks on business cycles (Blanchard and Quah, 1989), the effects of fiscal policy (Blanchard
and Perotti, 2002), or the relation between technology shocks and worked hours (Gali, 1999), among
many other applications.

Blanchard and Perotti (2002) provide the foundational empirical work that inspires many contemporary
SVAR-based fiscal studies, including ours. Their mixed SVAR and event study approach for the U.S.
identified government spending and tax shocks using institutional knowledge, showing that spending
shocks typically raise output while tax shocks reduce it. Importantly, both shocks were found to have a
negative impact on investment spending. This study offers a conceptual and methodological base for
SVAR fiscal applications, including this paper.

Recent applications of SVAR models in the Mongolian context include Doojav (2017), who employed
a small open economy SVAR framework to analyze the effects of monetary policy shocks on output
and inflation. His findings support the use of SVAR models to disentangle domestic policy effects from
external influences, emphasizing the importance of structural identification in small economies like
Mongolia.
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Doojav, Luvsannyam, and Enkh-Amgalan (2023) build on this tradition by analysing the effects of
global liquidity and commodity shocks on Mongolia's macroeconomy. Their Bayesian SVAR results
show that such external shocks explain a large share of fluctuations in output, lending rates, and the
exchange rate, with demand-side commodity shocks having more persistent impacts than supply-side
ones. The study highlights trade and financial channels—including lending rates and export revenues—
as key transmission mechanisms. This paper is built on and complements their findings by evaluating
domestic fiscal shocks through a similar SVAR lens.

Poghosyan (2025) provides further evidence of the usefulness of SVAR models in analysing Mongolia’s
macroeconomic dynamics. His study explores the interactions between public and private sector wages
and inflation, finding that private sector wage shocks exert a stronger and more immediate effect on
inflation compared to public sector wage shocks. Using a quarterly SVAR model over the 2000-2023
period, the study highlights the importance of aligning public wage policies with productivity trends to
maintain price stability.

Pontines and Luvsannyam (2023) also investigate the role of fiscal policy in stabilising Mongolia's
economy amid external commodity shocks. Their results indicate that counter-cyclical fiscal measures,
particularly government expenditure, played a critical role in offsetting the negative impacts of external
price movements. This study complements our work by illustrating the broader role of fiscal
instruments, reinforcing the utility of SVAR frameworks in small, open, resource-exporting economies
like Mongolia.

Another notable study is by Bayarmagnai and Bilegt (2024), who apply a Time-Varying SVAR (TV-
SVAR) model to estimate Mongolia's fiscal multipliers over the period 2000-2020. Their work
demonstrates that the cumulative one-year multiplier for government spending was —0.6, and for tax
revenue it was —0.4. Among expenditure types, wage policy had the most pronounced effect, while
transfers and subsidies had relatively weak effects. This work shows that promoting wage related policy
changes such as reducing SSC burden would be more impactful than cash transfers and subsidies. The
dynamic nature of their model also revealed that fiscal multipliers increased over time, especially after
2010, underscoring the growing importance of fiscal policy in Mongolia's economic development.

The Macroeconomic Effects of Social Security Contributions and Labour Taxation

Beyond the SVAR methodology, a substantial body of work examines the macroeconomic and labour-
market effects of social security contributions and payroll taxation specifically. The most directly
relevant study is Gechert, Paetz, and Villanueva (2021), who estimate the dynamic effects of changes
in social security contributions and benefits using a structural framework and find that reductions in
employer contribution rates generate measurable expansionary effects on output and employment,
operating primarily through reduced labour costs. Their results provide an important empirical
benchmark for the present analysis and motivate our focus on the statutory contribution rate as the key
fiscal-policy instrument.

The broader public-finance literature emphasizes that the incidence and output effects of payroll taxes
depend critically on the structure of labour markets and the elasticities of labour demand and supply. A
reduction in employer-side contributions lowers the effective cost of labour and can stimulate hiring,
while a reduction in employee-side contributions raises net take-home pay and supports consumption.
The relative strength of these channels — and the extent to which the statutory incidence is shifted
between firms and workers — has been the subject of an extensive theoretical and empirical literature,
with the consensus being that contribution cuts deliver modest but positive output effects in the short to
medium run, particularly in economies with rigid labour markets or binding fiscal constraints.
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The size of fiscal multipliers is also central to evaluating the output effects of contribution reforms.
Ilzetzki, Mendoza, and Végh (2013) provide an influential cross-country assessment, documenting that
fiscal multipliers are systematically smaller in small open and developing economies — typically in the
range of 0.2 to 0.5 — than in large closed economies, owing to higher import leakage, exchange-rate
adjustment, and limited fiscal space. These findings are directly relevant for Mongolia, a small, open,
commodity-dependent economy, and provide a natural external benchmark against which to assess the
magnitude of the multipliers estimated in this paper. Our estimated SSC multipliers, which rise from
approximately 0.07 in the first year to 0.28 over three years, fall squarely within this internationally
documented range, lending external credibility to the results.

Despite this rich international literature, the macroeconomic effects of social security contribution
reform in Mongolia specifically remain unexplored. Existing Mongolian studies focus on monetary
policy (Doojav, 2017), external commodity and liquidity shocks (Doojav, Luvsannyam & Enkh-
Amgalan, 2023; Pontines & Luvsannyam, 2023), wage-inflation dynamics (Poghosyan, 2025), and
aggregate fiscal multipliers for government spending and tax revenue (Bayarmagnai & Bilegt, 2024).
None of these studies isolates the macroeconomic transmission of the statutory SSC rate, which is the
contribution of the present paper.

3. SVAR and SVECM Framework for the Mongolian Economy

The baseline SVAR framework is employed to examine the short-run dynamic effects of SSC policy
shocks. Because the variables display unit-root and cointegration properties, the empirical analysis
subsequently adopts a Structural VECM as the preferred specification. The SVAR model for the set of
variables, X, is specified as:

BOXT_' = BIXt—l + -+ B]Xt_] + Et (1)

where X, is the Kx1 vector of observed time series data (K- dimensional vector of time series, for t=1,
..., T) and the deterministic terms have been suppressed for convenience. Bo reflects the instantaneous
relations among the model variables and is assumed to be non-singular, normalized to have unit values
on its diagonal. B, ..., Bjare the structural parameters for lagged endogenous variables (with lag length
j), and & is a vector of structural shocks with E[&e&] = D, where D is a matrix of the variances. The
model assumes E[eegw'] = 0 for s # 0, implying serial independence of the shocks. The model (1) is
structural in that the shocks are postulated to be mutually uncorrelated with each element of & having a
distinct economic interpretation. This allows one to interpret movements in the data caused by any one
element of & as being caused by that shock. The structural shocks in general are not directly observable,
but under suitable conditions they may be recovered from the reduced-form representation of the model

(1).

The reduced-form representation of the model (1) can be obtained by pre-multiplying both sides of (1)
by Bo™, resulting of the model

Xt =A1Xt_1 +"'+A]‘Xt_j +ut (2)

Where A; = By B; and u, = By le,and these can be estimated by unrestricted least-squares (LS) or
maximum likelihood (ML) estimation methods. All that is required for recovering the structural model
(1) is knowledge of the structural impact multiplier matrix Bo™.

The dataset X, consists of three global and five domestic variables shown in Table 1.
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Table 1. Description and Sources of Variables Used in the SVAR and SVECM Models

Name Descriptions

Foreign block

op: International crude oil price in U.S. dollars. The data are obtained
from the Federal Reserve Bank of St. Louis (FRED) and deflated by
the U.S. CPL

cp: International coking coal price in U.S. dollars. The data are obtained

from the Federal Reserve Bank of St. Louis (FRED) and deflated by
the U.S. CPL

rgdp china;

China’s real GDP, measured in constant U.S. dollars and seasonally
adjusted. The data are obtained from the Federal Reserve Bank of St.
Louis (FRED).

Domestic block

SSCr; Statutory SSC rate, defined as the combined employer and employee
social security contribution rate. This variable is used as the main
policy variable because it directly reflects legislated changes in the
SSC rate.

rgdp; Mongolia’s real GDP, expressed in 2015 constant prices. The data
are obtained from the National Statistics Office of Mongolia.

T Quarterly inflation rate, calculated from the consumer price index.
The CPI data are obtained from the Bank of Mongolia.

int; Weighted average lending rate of banks. The data are obtained from
the Bank of Mongolia.

reer, Real effective exchange rate. The data are obtained from the Bank of

Mongolia.

These variables are selected following Doojav et al. (2023), with the statutory SSC rate added as the
main domestic policy variable. The model adopts a recursive identification structure in which global
variables are ordered first and are assumed not to be contemporanecously affected by domestic
Mongolian variables. This assumption is consistent with Mongolia’s small open economy
characteristics, where domestic macroeconomic shocks are unlikely to influence global commodity

prices or China’s real GDP within the same quarter.

Figure 3. Time-Series Plots of the Model Variables, 2000Q1-2024Q4
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Source: Author s calculations based on data from FRED, the National Statistics Office of Mongolia, the
Bank of Mongolia, and statutory SSC rates from relevant Mongolian social insurance legislation.

Most variables are expressed in logarithms, including international oil prices, coking coal prices,
China’s real GDP, Mongolia’s real GDP, and the real effective exchange rate. The statutory SSC rate is
recorded as a rate and transformed into logarithms in the empirical estimation, while inflation and the
lending rate are included in rate form. In the preferred specification, the SSC policy variable is measured
by the statutory SSC rate, defined as the combined employer and employee contribution rate. Effective
SSC burden measures, such as SSC revenue relative to nominal GDP, are used only as robustness checks
because they are influenced not only by policy rates but also by wages, employment, compliance, SSC
collections, and the business cycle.

4. Preliminary Time-Series Properties

Before estimating the SVAR and SVECM models, we examine the time-series properties of the
variables. Stationarity is an important requirement for standard VAR analysis because a stable VAR
representation relies on time-invariant moments and constant dynamic relationships among the
variables. A stochastic process is covariance stationary if its mean, variance, and autocovariances do
not change over time.

The conventional approach is to assess stationarity using unit root tests, such as the Augmented Dickey-
Fuller (ADF) test. However, unit root tests may have low power, particularly in the presence of
structural breaks, regime changes, or crisis periods. This issue is relevant for Mongolia’s
macroeconomic data, which include major external shocks, commodity price cycles, and the COVID-
19 period. Therefore, the stationarity results are interpreted with caution.
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The unit root tests indicate that several variables are non-stationary in levels. In addition, Johansen
cointegration tests suggest the presence of long-run equilibrium relationships among the variables. For
this reason, the paper uses a level SVAR as a short-run baseline specification and adopts a Structural
Vector Error Correction Model (SVECM) as the preferred specification. The SVECM framework
accounts for non-stationarity and cointegration while preserving the recursive identification strategy
used to identify the SSC policy shock.

5. Identification Strategy and Contemporaneous Restrictions

Estimation of the matrix Bo requires additional restrictions on the data generating process (DGP). If the
matrix Bo can be solved for, given these restrictions and the data, we can say that the SVAR model
parameters (Bo,B1, ..., B;,D), are identified or, or equivalently, that the structural shocks &= Bo u; are
identified. The problem of finding suitable economically credible restrictions on Bo™ or Bo is known as
the identification problem in SVAR analysis. The structural identification in our SVAR model is guided
by empirical and theoretical literature on small open economies (e.g., Bergholt et al., 2019) and adapted
to Mongolia’s commodity-dependent, externally exposed macroeconomic environment, following
Doojav (2017) and Doojav et al. (2023). We adopt a block exogeneity framework, where foreign
variables are ordered before domestic variables and are assumed to be exogenous to domestic shocks
both contemporaneously and through the lags.

Institutional Justification and Alternative Identification Approaches

The identification of fiscal shocks — and SSC shocks in particular — is widely recognized as
challenging, since, unlike monetary policy, there is no universally accepted SSC reaction function or
institutional rule that pins down a unique identification scheme. We adopt a recursive Cholesky
identification, motivated by the specific institutional features of Mongolia's social insurance system.
Statutory SSC rate changes in Mongolia are legislated through amendments to the Social Insurance Law
and are driven primarily by long-horizon considerations — pension fund sustainability, demographic
projections, and broader fiscal-policy objectives — rather than by contemporaneous responses to
quarterly output, inflation, or exchange-rate movements. This institutional exogeneity of the statutory
rate provides a natural justification for ordering the SSC rate ahead of the domestic macroeconomic
variables and for treating its innovations as structural policy shocks within the quarter.

We acknowledge that alternative identification strategies have been proposed in the recent fiscal-policy
literature. Proxy-VAR (or external-instrument) approaches identify fiscal shocks using narrative or
institutional series external to the VAR (Gechert, Paetz & Villanueva, 2021), while the Blanchard and
Perotti (2002) approach exploits institutionally determined elasticities of fiscal variables to economic
activity. Neither approach is readily applicable in the present setting: Mongolia lacks a sufficiently long
and well-documented narrative record of exogenous SSC changes to construct a credible external
instrument, and the Blanchard-Perotti elasticity-based scheme is designed for tax and spending
aggregates measured as revenue or expenditure flows, rather than for a statutory contribution rate. Given
these data constraints, and the institutional exogeneity of the statutory rate discussed above, the
recursive identification offers a transparent and defensible benchmark. We further assess the sensitivity
of the results to the ordering assumption in the robustness analysis.

5.1 Variable Ordering and Theoretical Justification

The general ordering of variables in X is specified as:

X; = [ops, cps, rgdpchina,, sscry, rgdps, m, int;, reery]'
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This ordering places global commodity prices before China’s real GDP and domestic Mongolian
variables. The statutory SSC rate is ordered before domestic macroeconomic outcomes, reflecting its
role as the main policy variable in the model. GDP, inflation, the lending rate, and the real effective
exchange rate are ordered last, allowing them to respond contemporaneously to external and domestic
policy shocks.

Ordering of variables in the foreign block

The foreign block consists of international oil prices, international coking coal prices, and China’s real
GDP. These variables are ordered before the domestic variables, reflecting Mongolia’s status as a small
open economy whose domestic macroeconomic conditions are unlikely to contemporaneously affect
global commodity prices or China’s real output.

Within the foreign block, the oil price is ordered first and is treated as a broad global commodity and
energy market indicator. The coking coal price is ordered second because it represents a key terms-of-
trade variable for Mongolia, given the country’s strong dependence on coal exports. China’s real GDP
is ordered after global commodity prices, reflecting the assumption that Chinese real activity may
respond contemporaneously to global commodity market conditions, while also influencing Mongolia’s
economy through trade and external demand channels. This ordering is broadly consistent with the
small open economy framework used in Doojav et al. (2023), where external variables are treated as
predetermined with respect to domestic Mongolian shocks.

Ordering of variables in the domestic block

In the domestic block, the statutory SSC rate is ordered before domestic macroeconomic outcomes
and is treated as the main fiscal policy variable. This reflects the fact that changes in the statutory SSC
rate are determined by policy decisions and are not expected to respond contemporaneously to
quarterly movements in output, inflation, interest rates, or the exchange rate.

Real GDP is ordered after the SSC rate and foreign variables, allowing output to respond
contemporaneously to external conditions and domestic policy shocks. Inflation follows real GDP,
consistent with the view that price dynamics respond to changes in aggregate demand and domestic
economic activity. The lending rate is ordered after output and inflation, reflecting monetary and
financial market responses to macroeconomic conditions, as well as interest rate smoothing behaviour.
Finally, the real effective exchange rate is ordered last, allowing it to respond contemporaneously to all
foreign and domestic shocks. This is consistent with the view that exchange rates in small open,
commodity-exporting economies adjust rapidly to changes in commodity prices, domestic policy
conditions, interest rates, and external demand.

5.2 Recursive Identification and Block Exogeneity

The recursive Cholesky identification imposes a lower-triangular contemporaneous structure on the
impact matrix. Under this structure, variables ordered earlier in the system can contemporaneously
affect variables ordered later, while variables ordered later affect earlier variables only with a lag.
Domestic inflation and the lending rate are therefore allowed to respond contemporaneously to variables
ordered before them, including foreign commodity prices, China’s real GDP, the statutory SSC rate, and
domestic output. The real effective exchange rate is ordered last so that it can respond within the same
quarter to all foreign and domestic shocks. This block-recursive structure is consistent with Mongolia’s
small open economy characteristics and with recent structural VAR applications to Mongolia (Doojav
et al., 2023).

The validity of the block-recursive structure is empirically supported by the Granger causality/block
exogeneity Wald tests (Appendix 2, Table A2). The joint test confirms that the foreign block —
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comprising the oil price, coal price, and China's real GDP — significantly Granger-causes the domestic
variable block (¥*(30) = 83.74, p < 0.001). At the individual level, the foreign block exerts statistically
significant short-run predictive power over the SSC rate (y*(6) = 29.26, p < 0.001), inflation (¥*(6) =
31.01, p <0.001), and the lending rate (3*(6) = 15.44, p < 0.05). Conversely, the reverse causality from
domestic to foreign variables is not significant at the 5 percent level (joint test: ¥*(30) = 44.20, p =
0.052), with only a marginal feedback effect on the oil price (¥*(10) = 18.02, p = 0.057), while coal
prices and China's real GDP remain unaffected by domestic variable movements. This asymmetric
causal structure — foreign commodity and demand conditions driving domestic outcomes with limited
reverse feedback — is consistent with Mongolia's status as a small open economy with negligible
influence on global commodity markets, and provides formal empirical justification for the recursive
Cholesky identification scheme employed in the SVECM.

It is important to clarify the precise sense in which block exogeneity is imposed. The recursive Cholesky
ordering restricts only the contemporaneous (within-quarter) impact matrix: by placing the foreign
block first, domestic variables — including the SSC rate — are prevented from affecting foreign
variables within the same quarter. The scheme does not, however, impose zero restrictions on the lagged
dynamics; through the estimated vector error-correction dynamics, domestic innovations can transmit
to the foreign-block variables at horizons beyond the impact period. Consequently, the small but non-
zero responses of the foreign variables (oil price, coal price, and China's real GDP) to a domestic SSC
shock visible in Figure 6 reflect these lagged dynamic interactions rather than a violation of the
identifying assumption. Crucially, these responses are economically negligible and statistically
indistinguishable from zero at all horizons, as the bootstrap confidence bands include zero throughout.
As a further check, we re-estimated a restricted specification imposing strict block exogeneity (zero
loadings of domestic variables on the foreign block at all lags); the impulse responses of the domestic
variables — and the policy-simulation results in particular — are virtually unchanged, confirming that
the contemporaneous recursive scheme provides an adequate and parsimonious representation of
Mongolia's small-open-economy structure.

5.3 From SVAR to Structural VECM

The initial estimation employed a standard VAR specification in levels. While the VAR system is
technically stable, with all eigenvalues lying inside the unit circle (maximum modulus = 0.9906), the
largest eigenvalue lies very close to unity, indicating near-integrated dynamics. The Augmented Dickey-
Fuller tests also indicate that several variables display unit-root or near-unit-root behaviour. The
Johansen cointegration tests provide evidence of long-run equilibrium relationships among the
variables. Both the trace and maximum-eigenvalue tests indicate two cointegrating vectors, which we
adopt as the baseline specification; alternative ranks (r = 3 and r = 4) are reported as sensitivity checks
in Appendix 6.

When variables are non-stationary and cointegrated, a Vector Error Correction Model (VECM) provides
a more appropriate framework because it explicitly incorporates long-run equilibrium relationships
through the error-correction mechanism while preserving short-run dynamics (Engle & Granger, 1987,
Johansen, 1995). Accordingly, the model is re-specified as a Structural VECM (SVECM) with r = 2
cointegrating vectors used as the baseline specification. The structural identification scheme is identical
to that of the SVAR framework described in Section 5.2: a recursive Cholesky decomposition with the
block-recursive ordering of foreign and domestic variables. The SVECM thus combines the structural
identification of the SVAR with the long-run information contained in the cointegrated system.

The SVECM is specified as follows:
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AYt = oB'Ye + X0 TAY e (3)

where Yt is an 8x1 vector of endogenous variables ordered as: [opt, cpt, rgdpchinat, sscrt, rgdpt, =t intt,
reert]" o is the (8%2) adjustment speed matrix, ' contains r =2 cointegrating vectors representing long-
run equilibrium relationships, and I'1 captures short-run dynamics.

U = Bo_lft (4)

where u; is the vector of structural shocks with E[usui] =1, and By is the lower-triangular
contemporaneous matrix identified via Cholesky decomposition. This imposes a block-recursive
structure:

Tep O

AY, = aB'Y,_{ +
t ﬁ t—-1 FDF FDD

|avi+e

where ['sr captures foreign-to-foreign dynamics, ['pr captures foreign-to-domestic spillovers,I'pp
captures domestic-to-domestic dynamics, and the zero block restricts domestic variables from
contemporaneously affecting foreign variables, consistent with the small open economy assumption.

5.4 Model Diagnostics

The SVECM is broadly supported by the main stability and cointegration diagnostics, although some
residual diagnostic issues remain. The companion matrix of the system has exactly K —r = 6 eigenvalues
on the unit circle, corresponding to six common stochastic trends consistent with r = 2 cointegrating
relationships, while the remaining eigenvalues lie strictly inside the unit circle. Residual diagnostics
indicate some serial correlation in the inflation and REER equations at longer lags, as well as non-
normality in several variables. These features do not necessarily invalidate the model, but they may
affect finite-sample inference. For this reason, impulse-response uncertainty is assessed using residual
bootstrap confidence intervals with 1,000 replications (Kilian, 1998).

6. Data and Empirical Results

This section presents the empirical results from the SVECM specification and associated robustness
checks. The analysis proceeds by summarizing the data, lag-order and cointegration-rank selection, the
response to an external coal price shock, and the policy simulation for a one-percentage-point reduction
in the statutory SSC rate.

6.1 Data

The dataset comprises eight quarterly variables for Mongolia and its main external partners over the
period 2000Q1-2024Q4, yielding T = 100 observations. The variables, ordered as in the Cholesky
scheme, are: the international oil price (oilpy), the coal price (cp:), China's real GDP (rgdpchina;),
Mongolia's social security contribution rate (sscri), Mongolia's real GDP (rgdp), the headline CPI
inflation rate (m), the lending rate (int;), and the real effective exchange rate (reer;). All variables are
expressed in natural logarithms, except for the inflation rate and the lending rate, which are reported in
percentage points. Real GDP series are expressed in 2015 constant prices. The headline inflation rate is
computed as the quarterly change in the CPI (2015 = 100). The lending rate is the weighted average
interest rate on commercial bank loans, obtained from the Bank of Mongolia. The social security
contribution rate is the statutory contribution rate set by legislation. Full variable definitions and data
sources are provided in Table 1.

A natural concern with using the statutory SSC rate as the policy variable is that it changes infrequently,
remaining constant over extended sub-periods (notably from 2017 onward). This limited time-series
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variation reduces the precision with which the SSC shock can be estimated and contributes to the wide
confidence bands reported below. We considered two alternative measures advocated in the fiscal-
transmission literature: SSC revenues as a share of GDP, and the logarithm of SSC revenues. While
these revenue-based measures exhibit greater high-frequency variation, they are endogenous to the
business cycle — SSC revenues rise and fall with employment, wages, and output — and therefore
conflate the policy impulse with the cyclical response of the tax base. Because the central objective of
this study is to simulate a counterfactual change in the legislated contribution rate, the statutory rate is
the conceptually appropriate policy variable: it isolates the legislated change from cyclical revenue
fluctuations and is, by construction, exogenous to contemporaneous output. We therefore retain the
statutory rate in the baseline specification, while re-estimating the model with log SSC revenues as a
robustness check; the latter yields qualitatively similar but less precisely identified responses, consistent
with the conflation of policy and cyclical variation. The limited variation in the statutory rate is
acknowledged as a genuine constraint and is reflected in the cautious interpretation of the magnitude
estimates throughout.

6.2 Lag Order and Cointegration Rank Selection

The optimal lag length is first assessed using standard information criteria computed on the unrestricted
VAR in levels. The Schwarz Bayesian Information Criterion (SBIC) and the Hannan-Quinn Information
Criterion (HQIC) select a parsimonious VAR(1), while the Akaike Information Criterion (AIC) selects
a substantially longer lag length. Although SBIC and HQIC favour VAR(1), the preferred VECM is
estimated with k_ar diff= 1, which corresponds to a VAR(2) representation in levels. This specification
allows richer short-run dynamics in the cointegrated system and is examined through robustness checks.

The Augmented Dickey-Fuller test results (Appendix 1) indicate that several variables — including the
coal price, the statutory SSC rate, Mongolia’s real GDP, and the lending rate — contain unit roots at
conventional significance levels. The Johansen cointegration tests support two cointegrating
relationships: at the 5 percent significance level, both the trace test and the maximum-eigenvalue test
select r = 2. We therefore adopt r = 2 as the baseline specification, while alternative ranks (r =3 and r
= 4) are examined in Appendix 6 as sensitivity checks.

6.3 Impulse Response to Coal Price Shock

To validate the model against previous SVAR-based studies of the Mongolian economy, we examine
the dynamic response of the domestic block to a foreign commodity shock — specifically, a one-
standard-deviation positive shock to the international coal price (cp_t). The shock is identified via the
recursive Cholesky decomposition described in Section 5.2. With the ordering used in this paper, coal
prices are allowed to respond contemporaneously to oil prices, while they are assumed not to respond
contemporaneously to China’s real GDP or any domestic Mongolian variables. This is consistent with
Mongolia’s small open economy status. The 90 percent bootstrap percentile confidence intervals are
computed from 1,000 residual bootstrap replications.
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Figure 4. Orthogonal Impulse Response Functions (OIRF): Coal Price Shock — All Variables.
SVECM(k=1, r=2), Cholesky identification, 2000Q1-2024Q4, 90% bootstrap percentile confidence
intervals (1,000 replications). Solid lines depict the point estimates; shaded areas indicate the 90%
confidence bands. Horizontal axis = quarters after the shock; vertical axis = log changes (for log-
transformed variables) or percentage-point changes (for inflation and the lending rate).

The estimated responses reveal patterns broadly consistent with theoretical expectations for a
commodity-exporting small open economy. Mongolia's real GDP increases persistently, reaching a
cumulative response of +0.013 log units at Q4 and remaining elevated thereafter, reflecting the country's
heavy dependence on coal export revenues. The SSC rate exhibits a small negative response (—0.022
log units), though this effect is statistically weak and economically modest; given that the statutory SSC
rate is set by legislation, this likely reflects estimation noise rather than a structural relationship.
Inflation responds with a brief initial dip followed by a gradual upward drift, with the cumulative effect
becoming statistically distinguishable from zero from Q4 onward (+0.016 pp at Q4 in unit-shock terms),
consistent with the typical pass-through of import prices to domestic CPI in dollarized small open
economies. The lending rate declines modestly (—0.004 pp), reflecting improved economic conditions
and possibly accommodative monetary policy in response to the positive demand shock. Finally, the
real effective exchange rate appreciates by approximately +0.011 log units (= +1.1%), a pattern
consistent with the standard "Dutch disease" channel through which commodity windfalls strengthen
the domestic currency via increased export earnings and capital inflows.

The responses of oil prices and China’s real GDP to the coal price shock are not statistically
distinguishable from zero, in line with the small open economy identification scheme and Mongolia’s
negligible influence on global commodity markets. These findings are broadly consistent with the
SVAR-based literature on Mongolia (e.g., Doojav et al., 2023) and provide qualitative support for the
recursive identification and the SVECM specification.

6.4 Policy Simulation: Reducing the SSC Rate

To assess the macroeconomic effects of a social security contribution reform, we simulate a —1.00
percentage point reduction in the statutory SSC rate (from 22.0% to 21.0%) within the SVECM
framework. The shock is applied to the log SSC rate (logsscr), which captures only the legislative rate
change and is therefore exogenous to current GDP movements. The total log-shock magnitude is
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approximately —0.04652, distributed across four quarters according to the seasonal SSC-collection
pattern observed in 2024 (Q1: 20%, Q2: 27%, Q3: 27%, Q4: 26%). The structural identification follows
the recursive Cholesky scheme described in Section 5.2, with foreign variables (oilpt, cpt, rgdpchinat)
ordered first and unaffected by domestic policy innovations contemporaneously.
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Figure 5. Cumulative real GDP gains following a —1.00 pp reduction in the SSC rate, based on a
restricted SVECM(r=2) model. The largest gains are concentrated in the first two years, with
effects stabilizing thereafter.

Table 2. Policy Simulation Results: —1.00 pp Reduction in SSC Rate
SVECM(k=1, r=2), Cholesky identification, 2000Q1-2024Q4. Shock: log(21.0/22.0) = —0.04652.

Indicator Q4 (0 Q12 Q20
Real GDP (billion MNT) +14.51 +39.57 +59.99 +98.31
Inflation (pp) +0.0422 +0.1824 +0.1954 +0.2456
Lending Rate (pp) —-0.0225 —-0.0777 —0.1204 —-0.2010
REER (%) —0.4074 —0.2959 —0.2952 —0.2728
Fiscal Multiplier 0.068 0.185 0.281 0.460

Note: Cumulative impulse responses to a —1.00 percentage point reduction in the statutory SSC rate
(from 22.0% to 21.0%), distributed across four quarters according to the 2024 seasonal pattern (Q1:
20%, Q2: 27%, Q3: 27%, Q4: 26%). Real GDP gain is computed as (exp(cumulative log-IRF x shock)
— 1) x 202404 base GDP. Fiscal multiplier is defined as the ratio of cumulative GDP gain to the static
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SSC revenue loss (213.6 billion MNT). The multiplier is invariant to the shock magnitude due to the
linearity of the VECM.

The simulated macroeconomic responses are summarized in Table 2 and depicted in Figures 5 and 6.
The reduction in the SSC rate is associated with a positive cumulative real GDP response in the point
estimates: the cumulative gain reaches +14.51 billion MNT (in constant 2015 prices) at the 4-quarter
horizon, +39.57 billion MNT at 8 quarters, +59.99 billion MNT at 12 quarters, and +98.31 billion MNT
at 20 quarters. These magnitudes should be interpreted with caution because the bootstrap confidence
intervals indicate substantial uncertainty around the cumulative responses.

OIRF: SSC Rate Shock - All Variables
SVECM(k=1, r=2), Cholesky, 2000Q1-2024Q4, 90% Bootstrap Percentile CI
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Figure 6. Orthogonal Impulse Responses to a One-Percentage-Point Reduction in the SSC Rate

Note: SVECM(k=1, r=2), Cholesky identification, 2000Q1-2024Q4, 90% bootstrap percentile
confidence intervals (1,000 replications). The responses are scaled to represent a reduction in the
statutory SSC rate from 22 percent to 21 percent. Solid lines depict point estimates; shaded areas
indicate 90% confidence bands. Horizontal axis: quarters after the shock; vertical axis: log changes (for
log-transformed variables) or percentage-point changes (for inflation and the lending rate).

The largest marginal gains are concentrated in the first two years, with the response stabilizing
thereafter. The expansion is accompanied by mild disinflation (cumulative response of —0.147 pp at Q4
and —0.159 pp at Q8) and a depreciation of the real effective exchange rate (—0.406% at Q4 and
—0.287% at QS), both of which support export competitiveness. The lending rate exhibits a small
positive response in the short run (+0.041 pp at Q4) that gradually stabilizes near zero by Q8, while the
responses of foreign variables (oil price, coal price, China's real GDP) remain statistically
indistinguishable from zero across all horizons, validating the block-recursive identification scheme.

The implied fiscal multiplier — defined as the ratio of cumulative GDP gain to the static SSC revenue
loss (213.6 billion MNT in 2024 wage-base terms) — rises from 0.068 at Q4 to 0.185 at QS8, 0.281 at
Q12, and 0.460 at Q20. These magnitudes are broadly consistent with the range reported by Ilzetzki,
Mendoza, and Végh (2013) for small open and developing economies, and they are invariant to the
specific shock magnitude under the linear VECM framework.

Economically, the point estimates are consistent with three mutually reinforcing channels. First, lower
employer-side contribution rates reduce the effective cost of labor, raising firm profitability and
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potentially stimulating labor demand. Second, an increase in workers’ net take-home pay may support
private consumption. Third, the associated real exchange rate depreciation may enhance external
competitiveness, partially offsetting potential demand-side inflationary pressures. The mild decline in
inflation suggests that the cost-reduction channel may dominate the demand-side channel in the short
run. Overall, the simulation provides suggestive evidence that targeted SSC reform can serve as a
countercyclical fiscal instrument in Mongolia’s macroeconomic toolkit, subject to the uncertainty
reflected in the confidence intervals.

6.5 Structural Stability and Sub-Sample Robustness

Given the relatively short sample and Mongolia's exposure to commodity-price cycles, we assess the
structural stability of the model. The Quandt-Andrews supremum test for an unknown breakpoint in the
real GDP equation yields a maximum Chow F-statistic of 3.975 (at 2003Q4), well below the Andrews
(1993) 5% critical value of approximately 8.85, indicating no statistically significant structural break
over the sample period. As a further check, we re-estimate the SVECM (i) with crisis dummies for the
global financial crisis (2008Q4-2009Q2) and the COVID-19 shock (2020Q1-2020Q3), and (ii) on a
pre-COVID sub-sample (2000Q1-2019Q4). Across all specifications, the cumulative real GDP
response to an SSC rate reduction remains positive at the medium- to long-run horizons (Table 3): the
twenty-quarter cumulative gain ranges from +57.6 billion MNT (pre-COVID) to +98.3 billion MNT
(baseline). While the precise magnitudes and short-run dynamics are somewhat sensitive to the
treatment of crisis episodes, the qualitative conclusion — that an SSC rate reduction generates a positive
medium-run output response — is robust.

Table 3. Structural Robustness: Cumulative Real GDP Gain (billion MNT)

Specification Q4 (0] Q12 (021))

Baseline (r =2) +14.51 +39.57 +59.99 +98.31
+ Crisis +5.70 +26.29 +46.49 +82.20
dummies
Pre-COVID —-11.10 +6.04 +23.68 +57.59
sample

Note: —1.00 pp SSC rate reduction. Crisis dummies cover 20080Q4-200902 (GFC) and 2020Q1-
202003 (COVID-19). While short-run signs are sensitive to crisis treatment, the medium- to long-run
output response remains positive across all specifications.

6.6 Complementary ARDL Analysis

To complement the SVECM and address the challenge of mixed integration orders, we estimate an
autoregressive distributed lag (ARDL) model with real GDP as the dependent variable and the SSC
rate, coal price, China's real GDP, and inflation as regressors (Pesaran, Shin & Smith, 2001). The ARDL
framework accommodates variables of mixed integration order 1(0)/I(1) without requiring all series to
share the same order of integration. The bounds test yields an F-statistic of 1.78, which lies below the
5% lower critical bound (2.64), indicating that a strong long-run cointegrating relationship between the
SSC rate and real GDP cannot be firmly established within this single-equation framework. The
estimated long-run SSC coefficient is small and statistically insignificant (0.08, p = 0.69), consistent
with the wide confidence intervals around the SVECM impulse responses. Both frameworks therefore
converge on the conclusion that, while the point estimates suggest a positive output response to an SSC
rate reduction, the effect is imprecisely estimated given the limited variation in the statutory SSC rate
and the moderate sample size. This convergence across methodologically distinct approaches
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strengthens the credibility of the qualitative findings while appropriately tempering the precision of the
policy conclusions.

7. Conclusion

This paper investigates the short- to medium-run macroeconomic effects of reducing Mongolia's
statutory social security contribution (SSC) rate using a Structural Vector Error Correction Model
(SVECM). The model employs eight quarterly variables for the period 2000Q1-2024Q4 — three
foreign and five domestic — and is identified through a recursive Cholesky decomposition with a block-
recursive structure consistent with Mongolia's small open economy status. The Johansen cointegration
test identifies two cointegrating relationships among the I(1) variables, and the SVECM specification
preserves the structural identification of the underlying SVAR while accounting for long-run
equilibrium relationships.

The policy simulation results indicate that a —1.00 percentage point reduction in the SSC rate (from
22.0% to 21.0%) is associated with a positive cumulative real GDP response in the point estimates. The
cumulative gain reaches +14.51 billion MNT at the 4-quarter horizon, +39.57 billion MNT at 8 quarters,
+59.99 billion MNT at 12 quarters, and +98.31 billion MNT at 20 quarters (all in constant 2015 prices).
The implied fiscal multiplier rises from 0.068 at Q4 to 0.281 at Q12 and 0.460 at Q20, with the
cumulative output response becoming statistically significant from the twelfth quarter onward. The
expansion is accompanied by mild disinflation and a depreciation of the real effective exchange rate,
both of which are consistent with improved external competitiveness. The lending rate exhibits a small
positive response in the short run that gradually stabilizes near zero and then turns slightly negative at
longer horizons.

These findings are consistent with three mutually reinforcing transmission channels. First, lower
employer-side contribution rates reduce the effective cost of labor, raising firm profitability and
stimulating labor demand. Second, the increase in workers' net take-home pay supports private
consumption. Third, the resulting real exchange rate depreciation enhances export competitiveness,
partially offsetting potential demand-side inflationary pressures. The mild disinflationary response
indicates that the cost-reduction channel dominates the demand-side channel in the short run, consistent
with the predictions of the New Keynesian literature on social security contribution incidence in open
economies.

The robustness of the qualitative conclusions is supported by several diagnostic checks, but the results
should be interpreted with appropriate caution. The block exogeneity Wald test supports the recursive
Cholesky identification, with strong predictive effects from the foreign block to domestic variables and
only marginal reverse feedback. The results are qualitatively similar across the r = 2 and r = 3
cointegration-rank specifications, while r = 4 appears to be over-parameterized and produces a short-
run sign reversal. At the same time, the bootstrap confidence intervals indicate that the cumulative GDP
responses are statistically insignificant at short horizons but become significant at the medium- to long-
run horizons (Q12 and Q20). Therefore, the short-run point estimates should be interpreted with caution,
while the medium-run expansionary effect is more firmly supported.

The results carry several implications for fiscal policy in Mongolia. The estimated multiplier —
approximately 0.28 at the three-year horizon in the point estimates — suggests that SSC reductions may
serve as a countercyclical fiscal instrument, particularly during periods of economic slowdown when
supporting labor demand and private consumption is a policy priority. The accompanying real exchange
rate depreciation reinforces the case for considering SSC reductions as part of a broader policy package
to support export-oriented sectors in Mongolia’s commodity-dependent economy. However, the static
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SSC revenue loss of approximately 213.6 billion MNT (in 2024 wage-base terms) must be weighed
against social insurance fund sustainability, and any reform should be accompanied by complementary
measures such as contribution-base broadening, compliance enforcement, or temporary fiscal buffers.

This study is subject to several limitations that suggest directions for future research. First, the bootstrap
confidence intervals around the impulse responses and fiscal multipliers are wide, reflecting the
parameter uncertainty inherent in estimating high-dimensional cointegrated systems with a moderate
sample size (T = 100). While the point estimates are directionally consistent and economically
meaningful, the precise magnitudes should be interpreted as best-estimate scenarios rather than point
forecasts. Second, the linear VECM cannot capture nonlinear effects that may arise with large policy
shocks, such as labor-market restructuring or shifts in business confidence. Third, the model abstracts
from intertemporal fiscal constraints and possible offsetting effects of revenue-replacement measures.
Future research could refine these estimates through longer or higher-frequency data, Bayesian VECM
estimation with informative priors, and explicit modeling of fiscal-social-insurance interactions.
Despite these caveats, the consistency of the point estimates across the main specifications provides
suggestive evidence consistent with the view that targeted SSC reform can deliver measurable gains to
Mongolia’s real economy.
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Appendix
Appendix 1. Unit Root Test Results

Table Al. Augmented Dickey-Fuller (ADF) Unit Root Test Results, 2000Q1-2024Q4

I e L o

0il Price (log) -2.758* 0.0645 | -5.579%%  0.0000  1(0)
Coal Price (log) -2.296 0.1732 | -8245%  0.0000  I(1)
China Real GDP (log) -4.074%* 00011  -10.002*** | 0.0000  1(0)
SSC Rate (log) -1.433 0.5663 | -9.805*** | 0.0000  I(I)
Mongolia Real GDP (log) -1.416 0.5746 | -11.603*** | 0.0000  I(1)
Inflation (decimal) 3.244%% 00176 | -9.798*F* | 0.0000  1(0)
Lending Rate (decimal) 2.188 02108 | -12.152%% | 0.0000  I(1)
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REER (log) -2.635* 0.0860 -9.995%** 0.0000 1(0)

Notes: ADF regression includes a constant (no trend). Automatic lag selection via BIC. Critical values
(MacKinnon, T=100): 1% = —3.51, 5% = —2.90, 10% = —2.58. *** p<0.01, ** p<0.05, * p<0.10. Inflation and
lending rate rescaled to decimal (+100) consistent with VECM estimation.

Appendix 2. Granger Causality/Block Exogeneity Wald Tests

Table A2. Granger Causality/Block Exogeneity Wald Tests, VECM(k=1, r=2), 2000Q1-2024Q4

Panel A: Foreign Block (oil price, coal price, China real GDP) — Domestic Variables

SSC Rate 29.264 6 0.0001

Mongolia Real GDP 9.321 6 0.1585 n.s.
Inflation 31.010 6 <0.0001 ok
Lending Rate 15.444 6 0.0181 woE
REER 7.761 6 0.2581 n.s.

ALL Domestic variables (joint) 83.739 30 <0.0001 wE

Panel B: Domestic Block (SSC rate, Mongolia real GDP, inflation, lending rate, REER)
— Foreign Variables

Oil Price 18.022 0.0572

Coal Price 12.641 10 0.2475 n.s.
China Real GDP 13.091 10 0.2218 n.s.
ALL Foreign variables (joint) 44.203 30 0.0517 *

Notes: y> = F X dfy. is the Wald chi-squared equivalent. Ho: causing variables do not Granger-cause caused
variable (short-run and long-run adjustment jointly). Foreign block df = 6 per variable, 30 joint. Domestic block
df = 10 per variable, 30 joint. *** p<0.01, ** p<0.05, * p<0.10.

Appendix 3. Cointegration and Stability Diagnostics

Table A3. VAR Stability Test: Eigenvalues and AR Roots

Eigenvalue Real Imaginary Modulus AR root (1/2)
1 0.9906 0.0000 0.9906 1.0095
2 0.9374 0.0000 0.9374 1.0668
3 0.8520 0.1427 0.8638 1.1576
4 0.8520 -0.1427 0.8638 1.1576
5 0.7843 0.0000 0.7843 1.2751
6 0.6643 0.0000 0.6643 1.5054
7 0.6122 -0.1094 0.6219 1.6080
8 0.6122 0.1094 0.6219 1.6080

Note: Max modulus = 0.9906, indicating that the VAR system is stable, although the largest eigenvalue is close

to unity. This suggests near-unit-root dynamics.

Source: Author’s calculations.
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Appendix 4. Johansen Cointegration Test
Table A4. Johansen Cointegration Test Results

SVECM, deterministic='ci', k_ar_diff=1

Trace test
Null hypothesis Trace statistic 95% critical value Conclusion
r=0 186.47 159.53 Reject ***
r<1 131.35 125.62 Reject ***
r<2 84.95 95.75 Cannot reject
r<3 61.40 69.82 Cannot reject
r<4 4231 47.85 Cannot reject

Max statistic 95% critical value Conclusion
r=0 55.12 52.36 Reject ***
r=1 46.40 46.23 Reject **
r=2 23.55 40.08 Cannot reject

Note: At the 5 percent significance level, both the trace test and the maximum-eigenvalue test select r = 2
cointegrating vectors. The baseline SVECM therefore uses r = 2. Robustness to alternative ranks (r =3 and
r = 4) is verified in Appendix 6.

Source: Author’s calculations based on the quarterly dataset used in the SVECM estimation.
Appendix 5. VECM Estimation Results

Table A5. VECM(k = 1, r = 2) Estimated Coefficients

Structural VECM with restricted constant, deterministic = ci, k_ar_diff = 1

This appendix reports the estimated adjustment-speed matrix (o) and the cointegrating vectors () from the
baseline SVECM(k=1, 1=2). The B vectors characterize the two long-run equilibrium relationships, while a
measures the speed at which each variable adjusts to deviations from these equilibria.

Variable o (EC1) | o (EC2) B (CE1) B (CE2)
Oil Price —0.118%** —0.]82%% 1.000 0.000
Coal Price —0.101%** —0.136%*** 0.000 1.000
China GDP —0.007%** +0.013%% ~5.559 +0.062
SSC Rate —0.024%* —0.042%* +2.114 —0.789
Mongolia GDP —0.000 +0.019* +6.030 —0.527
Inflation +0.023%%* +0.038%** -1.207 —6.656
Lending Rate +0.002 ~0.001 -1.956 +2.897
REER +0.028%** +0.040%** —0.393 -1.912
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Note: o denotes the adjustment speed (loading) matrix and f denotes the cointegrating vector matrix,
normalized on the first two variables. EC1 and EC2 index the two error-correction terms. Significance of
the a (loading) coefficients: *** p<0.01, ** p<0.05, * p<0.10. The strongly significant negative loadings on
the foreign-block variables (oil and coal prices) and the significant adjustment of inflation and the REER
confirm active error-correction toward the two long-run equilibria.

Source: Author’s calculations based on the VECM estimation results.

Appendix 6 — Robustness Across Cointegration Ranks

Table A6. Robustness Across Alternative Cointegration Ranks

Indicator r = 2 (baseline) r=3 r=4
GDP Q4 (bn MNT) +14.51 +12.16 -8.61
GDP Q8 (bn MNT) +39.54 +40.29 1227
GDP Q12 (bn MNT) +59.92 +68.19 +16.10
Inflation Q8 (pp) +0.183 -0.159 +0.462
GDP IRF sign (h=1) Negative v/ Negative v/ Positive X
Log-likelihood 1508.52 1523.26 1535.03

Note: Results are scaled to a one-percentage-point reduction in the statutory SSC rate. The specification
with r =2 (selected by the trace test) is used as the baseline. Although the log-likelihood increases with r =
4, the GDP response changes sign at short horizons, suggesting possible over-parameterization. Therefore,
r =4 is treated as a sensitivity case rather than the preferred specification.

Appendix 7 — Bootstrap Confidence Intervals

Table A7. Cumulative GDP Response — Statistical Significance

Horizon CIREF (log) SE 90% CI Significance

Q4 —0.159 0.165 [-0.428, +0.115] Not significant
Q8 —0.578 0.339 [-1.063, +0.042] Not significant
QI2 -1.210 0.547 [-1.968, —0.187] Significant (10%)
Q20 -3.076 1.118 [-4.554,-0.921] Significant (5%)

Note: Confidence intervals are based on 1,000 residual bootstrap replications. “Not significant” indicates that the
90 percent confidence interval includes zero.

Interpretation: The cumulative GDP responses are not statistically different from zero at short horizons
(Q4 and Q8), but become statistically significant at the medium- to long-run horizons (Q12 at the 10 percent
level and Q20 at the 5 percent level). This indicates that, while the short-run effect is imprecisely estimated,
the medium-run expansionary effect of an SSC rate reduction is statistically discernible.

Figure A7.1. Accumulated Impulse Response Function (AIRF) — One-Percentage-Point SSC Rate Cut.
VECM(k=1, r=2), Cholesky identification, 95% confidence interval, 200001-2024 Q4.
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C [ I Functions (AIRF): SSC Rate Shock - All Variables
SVECM(k=1, r=2), Cholesky, 2000Q1-2024Q4, 90% Bootstrap Percentile Cl
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The FEVD results confirm the block exogeneity assumption: foreign variables (oil price, coal price, and China
real GDP) are largely explained by their own shocks, with minimal spillovers from domestic variables. Among
domestic variables, Mongolia's real GDP forecast error variance is explained by a combination of own shocks and
external commodity price disturbances, while the SSC rate accounts for a modest but persistent share of GDP
variance, consistent with the policy simulation results. The lending rate and REER are predominantly driven by
their own innovations, suggesting that monetary transmission and exchange rate dynamics in Mongolia operate
relatively independently of fiscal contribution policy in the short run. These findings support the recursive
Cholesky identification scheme and validate the structural assumptions underlying the SVECM specification.
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